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BUILDING WITH MACHINES 


~ N THE days when hand machines dominated con- 
struction the job had to be planned on a man-hour 
basis. Today the tremendous development of power 

tools and machines has placed construction on an entirely 
different footing. New problems have been created. No 
engineer or constructor can afford to be unfamiliar with 
any phase of them. How is the art of construction meeting 
these problems and what are its present trends? An answer 
to some of these questions is attempted in articles in this 
issue, which brings together the thoughts of leading machine 
builders, contractors and engineers. This group of articles 
should assist in the development of the new mental attitude 

necessary if we are to build efficiently 
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SOLID UPLAND MOUNTAIN OAK 
R.R. CROSS AND SWITCH TIES 


The favorable location of our several 
Plants enables us to purchase solid 
Upland Mountain Oak to advantage. 


The life of treated timber depends upon 
the character of the preservative used. 


We distill our own Creosote Oil. By so 
doing, it is possible for us to insure to 
the purchaser a uniform pure product 
of any grade desired. 


Enormous stocks of Cross Ties, Switch 
Ties, Structural Timbers and Piling, in 
all sizes, in Solid Oak or Pine, properly 
sticked and air seasoned before treat- 
ment, available for prompt shipment 
from Toledo, Ohio, or our Midland 
Creosoting Company plant, Granite 
City, Ill. (East St. Louis.) 


THE JENNISON-WRIGHT COMPANY, Toledo, Ohio 
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ARRYALLS— 


FRUEHAUF CARRYALLS are fur- 
nished in many different types, other 
than the Semi-Trailers, that can be 
pulled behind your motor trucks. Send 
for your copy of the new booklet, 
“Heavy Hauls”, that illustrates and 
describes these models. 


DITCHERS, steam shovels and rollers. huge 
boilers, in fact, any type of heavy equipment 
can be moved easily and more economically on 
Fruehauf Carryalls than in any other way. 


AND NOW you can take advantage of Fruehauf 
Semi-Trailer savings in this heavy haulage field. 
Many of the Fruehauf Carryalls are available 
in the Semi-Trailer type. These Carryalls can 


be used with all tractor-trucks equipped with 
the Fruehauf Fifth-Wheel. On this inter- 










7 Heavy-Duty 
Drop-Frame 


FRUEHAUF 
TRAILERS 


changeable basis your tractor-trucks can be kept 
constantly busy at productive hauling—you will 
have paramount fleet flexibility—and you can 
increase your earning capacity in a very sub- 
stantial way. 


FRUEHAUF Carryalls are serving well-known 
haulers everywhere—standing the “gaff” of 
hard service year in and year out. You'll find 
it profitable to investigate the Fruehauf Carry- 
all details. We'll send the facts without obli- 
gating you in any way. Write today. 


HAUL MORE FOR LESS 


ES 


TRAILERS 







PAT. OFF, 


Semi-Trailers, Four-Wheel Trailers, Adjustable Pole Trailers and Heavy-Duty Carryalls 


FRUEHAUF [TRAILER COMPANY 


Oldest and Largest Manufacturers of Trailers 


Branches and Distributors In All Principal Cities 
10937 HARPER AVENUE, DETROIT, MICHIGAN 
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Building by Machine 


Modern ITHIN the memory of men yet in 
Construction their prime, civil engineering has 


attained to a wealth of resource and a de- 

gree of productivity that are truly mag- 
nificent. If we attempt to search out the secret of this 
achievement, we are likely to find it in the same basic 
influence which converted the laborious handicraft pro- 
duction of past ages into the prodigious manufacturing 
system of the modern world. That influence is mechani- 
cal power, and the associated human inventiveness by 
which power was applied to useful service. Whatever we 
build today is a product of power, above all. The ad- 
vance of the past few decades is distinguished by the 
marshaling of new agencies of power and by the crea- 
tion of a multitude of new machines for making this 
power serviceable in construction. The immediate fu- 
ture promises to be marked by the same characteristic. 


ECAUSE of this vast influence of 

power on construction, one major 
group of the civil engineer’s problems 
centers in the power tools which are the 
means of converting his plans into reality. The evolu- 
tion of these tools has gone on almost too fast to allow 
his thinking to keep pace with it. A more thorough ap- 
preciation of the machine’s function in modern construc- 
tion and a mastery of the art of gearing together the 
man and the machine ought to be the objective of the 
immediate future. With a view to this objective, the 
editors called on a number of leaders in the field of con- 
struction machinery to set down their observations on 
problems arising from the use of power in construction. 
The present issue contains their contributions. Much 
more needs to be written on the subject, and we therefore 
hope to continue the work in future issues. With the 
active co-operation of those who build and those who 
use construction machines, such discussion of problems 
can serve effectively toward creating the needed fuller 
understanding of the art of building by machine. 


The Human 
Interaction 


Mastering 
Power Tools 


F THE productivity of modern con- 

struction is mainly to be credited to 
the power machine, the brilliant resource 
of the present-day art is the associated 
contribution of the engineering brain. Works that not 
long ago were beyond the range even of fancy are not 
only possible but commonplace—buildings, bridges, dams 
and tunnels of unexampled size and difficulty. Such per- 
formance is the product not only of better machines but 
also of greatly increased knowledge and skill. But each 
new possibility of construction which was opened up by 
a new development on the part of analyst or designer 
called forth almost simultaneously more efficient materials 
and tools; and quite similarly each new and more power- 
ful tool enlarged the scope of the engineer’s conception 
of method and structure. 


Because of this interaction between the mechanical 
and the human factors of engineering, it is the more 
vital that the problems of applying this machinery as a 
well co-ordinated part of the construction art be studied 
Future engineering progress will be stimulated by ade- 
quate machine study; without this it is in danger of 
ianguishing. 





Aspects of Equipment Progress 


APID growth in variety and quality of 

machines for construction has been par- 
ticularly notable during the last ten years. 
At least some of the impulse toward the 
development resided in the tremendous increase in con- 
struction since the war, with its aftermath of increased 
wages and prices. The machines of the previous decade 
or generation were transformed by radical changes in 
power units, transmission and radius of operating move- 
ment. The implications of this transportation extend 
throughout the construction industry. Machinery, its 
production and merchandising as well as its operation 
on the job, has changed the whole aspect of engineering 
work and created for the constructor intricate problems 
of plant financing and management. All of these devel- 
opments are indicated in the half-score of articles which 
make up this issue. They confront the reader among 
other things with the question of what this sublimation 
of machine work has done for engineering construction. 


W hat Has 
Been Gained 


Results 
of Growth 


S THE builder of structures, whether 

public body or private owner, getting 
more for his investment dollar because 
of the machine age in construction? It 
is safe to affirm that he is, but much less easy to assign 
specific dollars-and-cents values. A direct comparison 
with older conditions requires so great a reduction to 
elementary operations and such extensive equalization of 
working conditions that specific values are unconvincing. 
Generalizations are easier and also more reliable. 

In the sense that time is money, enormous savings can 
undoubtedly be credited to the greater use of machines 
in construction. Speed is so pronounced a manifestation 
of present-day building that it is indisputable. Machinery 
has made speed possible, by reducing the time cycle of 
construction processes and by extending the seasonal and 
daily time when work can be done. Night is made like 
day and storm is made like fair weather by the equip- 
ment that the constructor can call to his service. Modern 
engineering has, of course, contributed other aids than 
machinery to rapid building ; it has brought new materials 
and methods. But steel and concrete and faricated units 
are made possible of quick combination into structures by 
the riveting hammer, the mixer and hoist, and the weld- 
ing unit. 

It has with faster work brought better work. The 
tradition of the sublimity of artisanship to the contrary, 
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machines are building better structures commonly than 
were produced rarely by hand labor in times past. Pre- 
cision of surface and line, solidity of connections and all 
fabricating processes requiring sustained power are im- 
proved. If the time factor is included, there is no ques- 
tion of the superior product of the machine. In general 
the machine calls a higher construction talent into service. 
Plant management requires a higher quality of brain and 
training and there follows sharper pride in technical 
accomplishment and a keener sense of responsibility for 
financial worth. 


Place for HERE follows also, with the gains 
Management to construction through machine per- 


formance, a new line-up of problems for 

the constructor. As a plant manager he 
has to scheme out his plant assemblages with an eye to 
investment cost, co-ordination, standardization, deprecia- 
tion and suitability, and operate them at the least expense 
for upkeep, rental, fuel and supplies and moving and 
storage. All this he must do, moreover, with clear percep- 
tion that he is in business for profit rather than to develop 
niceties of plant management. The task is complex and 
requires an understanding co-ordination with equipment 
production and merchandising practices. Ways and means 
of performing this complex task are offering many 
obstacles, but there is assured compensation for its suc- 
cessful accomplishment. 

A rather astounded conviction of the scope and com- 
plexities of equipment engineering will come to anyone 
who traces the progress of the art closely. Even most 
engineers will have a new conception forced upon them 
by the half-score of equipment specialists who ask atten- 
tion in the following pages. Nothing happens or has 
happened by chance in this field, any more than in bridge 
engineering or hydraulics ; development and improvement 
are studied results. Nor will the development of efficient 
management of equipment come about as a chance result. 
It, too, must have intimate study. 


A Joint 
Interest 


T IS of great interest to contemplate the 

wide extension of power machines to all 
operations of construction, to little tasks of the 
hand as well as to movement of great masses 
and volumes. The phenomenon is quite as impressive as 
the creation of equipment engineering as a special branch 
of the art. Even with clear knowledge of the recent re- 
markable progress in equipping construction operations it 
yet is often astonishing to observe its extent. In so com- 
plex an operation as laying a concrete pavement it is not 
uncommon to find every operation of handling materials 
and laying slab, and even the final charting of its smooth- 
ness, performed by machine. There are workmen, but 
they pull levers instead of pushing shovels. 

Because of this broad range of influence, because of 
the potency of machinery in present-day construction, and 
also because of the new problems which it brings forth, 
the subject is obviously tied up with general business and 
with professional engineering, and wide co-operation in 
dealing with it is essential. The engineer and the owner 
have a definite stake in sane credit terms, in standardiza- 
tion and in capable plant engineering generally. They 
occupy a position where they can exert a legitimate influ- 
ence in specifications and contract requirements; and for 
their own proper advancement they must bear their share 
of the problem. It should no longer be the sole task of 
the contractor and the equipment maker to carry on un- 
supported. 
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Two Questions of Today 


Obsolete 
Equipment 


F THE numerous issues that are | 

fore the construction industry becau~ 
of the increasingly important machine f: 
tor, there are two of immediate urgenc\ 
First is the matter of obsolescence, and the associatc:| 
question of standardizing to reduce its influence. 

Contractors have become well acquainted with obs 

lescence in recent years. Industry at large has been 
familiar with it for a much longer period. Steelmaking, 
cement production and almost every process of manufa 
turing has its periods of discarding still productive ma 
chinery because it can no longer compete with newe1 
inventions. Indeed, no machine process has yet reache«| 
the period when obsolescence has ceased to be a deprecia 
tion charge. The case with construction is that it has sv 
recently become a machine process that the new cost item 
presents a strange face and also has been so persistent a 
guest of the contractor that he is rather worriedly casting 
about for a way of showing him the door. There is no 
such simple solution. Obsolescence cannot be kept out 
of the accounts; but its amount may be reduced enough 
to make the issue less troublesome. 


When to OMETHING may be done by stand- 
Standardize ardization, as is indicated by C. S 

Embrey in this issue, but this possibility 

comes only when the tool or machine has 
evolved through improvement to a form which fairly 
perfectly fits the purpose. Until then changes are radi- 
cal; afterward improvement is a gradual process of bet- 
tering details, and thereafter simplification and standard- 
ization as defined by Mr. Embrey have an opportunity. 
The important part of this definition is that it makes clear 
that standardization as exemplified by concrete mixers 
can proceed far toward saving money for both users and 
producers without in any material manner hampering the 
freedom of mechanical or. functional improvement. In 
the recent years when mixers have been “standardized” 
there has been perhaps greater increase in perfection than 
in any previous equal period of time. Many other lines 
of construction equipment need the same curb of simplifi- 
cation and standardization, and equipment makers can do 
few other things of more benefit to the industry than to 
study these possibilities with open minds. 


Credit HE SECOND question is that of re- 
Reform establishing sound credit practices in the 


construction equipment field, as discussed 
by S. M. Williams. That the present 
situation is thoroughly bad is well recognized. Why 
is reform so difficult? The reasons are fundamental. 
There is overproduction of equipment and competitors 
must sell to live. Contractors find easier bankers among 
equipment manufacturers than in the money marts. 
Tremendous programs of public and private works have 
created a bull market in construction. A speculative 
business has replaced straightforward merchandising 
both in marketing the contractor’s services to the 
owner and in selling the manufacturer’s equipment to 
the contractor. The result is a growth of bad business 
habits which are bound to be eliminated either by the 
reform or by the extermination of those who are respon- 
sible for them. 
Already the mortality is great among contractors. Can 
it be long delayed among the equipment merchandisers ‘ 
Exhortation of the equipment merchant to protect his 
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customer and to help stabilize the construction industry 
has been sounded many times and is repeated by inference 
in Mr. Williams’ article. The seller needs rather to be 
djured to care for himself. If he faces nothing worse, 
elimination by merger confronts him.: A sharp decline in 
construction activity, and it cannot always be at peak, will 
cut away his present margin of credit safety. Present 
credit practices are a gamble in futures—they are dan- 
gerous. The power of reform lies with the merchandizer 
alone—he is the seller and he can set the price. It is 
time that he did so and made it profitable to himself and 
uniform to his customers. 





Notes of the Week 


ITH the end of the first quarter 

of the year come most gratifying 
figures of sustained activity in the con- 
struction field. The total of engineering 
and residential construction exceeds that of 1928 (first 
quarter) by 8 per cent; residential work decreased heav- 
ily, probably because it had run ahead of its market, but 
heavy construction leaped ahead of last year by 42 per 
cent! Since public services are by no means adequately 
provided for as yet, it is reasonable to expect a high rate 
of construction to continue. A specially interesting point 
is that at this very time an active argument has developed 
about stock speculation, and that some may fear a reac- 
tion on the availability of money for construction. Noth- 
ing has appeared to warrant any such fear, as we see 
the situation, nor is it to be expected unless general con- 
fidence is shaken by violent throttling of credit, whether 
spontaneously by a panic or deliberately as in the farm- 
deflation days of seven or eight years back. Confusion 
may reign in the stock exchanges without affecting the 
basis of sound production or construction activity. 


Construction 
and Confusion 


A Rapid ETROIT’S vote of the people on a 
Transit Vote well-conceived beginning toward 
rapid transit ended in another disap- 
pointment. For that rapidly growing 
city nothing is of greater present importance than pur- 
poseful action to improve the ease and speed of trans- 
portation in its widely scattered industrial area. The 
need was foreseen a decade ago, and for six years a sys- 
tematic study and wise planning based on ample expe- 
rience in matters of city development and rapid transit 
have been under way. Through this study a general 
project, too large for present realization but serving as 
an excellent base plan, was perfected three or four years 
ago, and since that time the effort has been to work out 
an adaptation of the most useful present part of this 
project to the financial resources of the city. The result 
was the plan submitted to referendum vote of the people 
early this week. It proposed an east-west subway line 
and two short sections of future through lines extending 
respectively north and northwest from the city’s center, 
these latter sections to serve for the present as a means 
of taking the street cars off the surface in the congested 
districts. The proposal was to pay for part of the cost 
through local benefit assessments, part through general 
city taxes, and part through fares—an eminently equitable 
arrangement, far in advance of anything yet carried out 
in rapid-transit construction in American cities. But, 
most unfortunately, there was pretty complete failure to 
organize a campaign for bringing the issue fully to under- 
standing and acceptance. This seems to be the reason 
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for the defeat of the proposal. Rapid transit must come 


in Detroit, and come soon, but with repeated failure on the 


part of civic interests to obtain the support of the people, 
its realization may be delayed so long as to work injury 
to the city. 


The Only OLLOWING quickly after the decision 
Safe Course * rebuild the suspension span of the 

Mount Hope bridge came a similar decision 

for the Detroit bridge, both being motivated 
by the mysterious cable-wire breakages reported last 
week, Though at Detroit the breakages had not reached 
an alarming extent, the example of Mount Hope supplied 
a ready and sensational picture of what might develop. 
Such a picture is clearly incompatible with any concep- 
tion of demonstrated public safety. Not only could the 
confidence of the traveling public not be counted upon— 
which in a toll bridge project is obviously a vital con- 
sideration—but the bridge would lack that engineering 
guarantee of dependable strength which must be built into 
every structure. The decision to rebuild the cables, thus, 
was the only safe course. It is a foregone conclusion that 
the rebuilding will be so executed as to give complete 
assurance of safety of the two bridges concerned. Never- 
theless, thorough research into the mysterious phenomena 
of the wire breaks is of utmost importance. Without such 
study and its successful conclusion, the advance of engi- 
neering science will leave a danger spot in its rear. Though 
the material involved was slightly different from that ordi- 
narily used in engineering construction, its failure has a 
sufficient bearing on the general dependability of material 
to require complete clearing up. 


Hidden NCREASED activity in airport con- 
but Important struction, which seems a certainty for 
the current year, means increased re- 
sponsibility for the city engineers and the 
consultants who have entered into this work. This re- 
sponsibility is the greater because of the lack of definite 
knowledge on many subjects incident to airport develop- 
ment. Some of the fundamentals, however, are not sub- 
ject to uncertainty, since they represent old and tried 
methods of civil engineering construction. The most im- 
portant is drainage. Its vital relation to airport success is 
generally realized, yet certain tendencies of the moment 
must be noted. The average citizen expects that shortly 
after the smoke of the local campaign for airport funds 
clears away he will see an elaborate layout of hangars, run- 
ways and terminal structures. With more intense compe- 
tition for air business between cities, this desire for a 
“show-room” airport increases proportionately, and there 
is serious danger that pressure will be brought to bear 
upon the engineer to spend his funds for facilities that 
can be seen. Under these conditions a makeshift drainage 
system is likely to be installed. Such a tendency is dan- 
gerous. While underdrainage does not add to the. es- 
thetics of an airport, it does make a landing field, which 
is a more important requisite. It has been truly said 
that a landing field does not make an airport. But it is 
equally true that an airport is not even a good landing 
field unless its surface is dry and compact under all 
weather conditions. Every engineer responsibly con- 
nected with aviation should foster a wide appreciation 
of the physical structures that must be placed beneath an 
airport. It is no light responsibility to spend available 
moneys for drain pipe when the public wants plate glass 
windows in the airport station buildings. 
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Motorizing the Hand Tool 


There Is a Power Tool for Virtually Every Hand Tool Task—Speed and Perfection 
of Work Are Increased and Costs Are Decreased, the Strain on the 
Workman Is Less and His Earning Power Is Greater 


OWER - OPERATED 
tools are now available 


for many construction op- 
erations that were formerly 
performed entirely by hand. 
Their widespread and rapidly 
growing use, the constantly 
widening scope of their appli- 
cation and the frequent addi- 
tions of new types bear witness 
to the important place these 
tools occupy in the construc- 
tion industry and forecast their 
increasing importance in the 


By C. H. Vivian 


Ingersoll-Rand Company, New York City 


The power tool has been one of the most notable 
developments in a generation of equipment inven- 
tion. In all tools having reciprocating action the 
power tool is virtually the pneumatic tool. The 
variety of purposes that it serves is difficult of 
realization even by those who daily use some of 
its forms. The present article is intended to give 
by pictures an idea of pneumatic tool uses and by 
performance and cost records an estimate of pneu- 
matic tool efficiencies. In presenting these facts 
of one line of tools the article is presenting them 
for all lines. This generality of conclusion should 
be kept clear, even though for practical reasons 
it has been necessary to use specific examples 


construction work, the growth 
in the use of pneumatic appli- 
ances during recent years is 
unmistakably due to the de 
velopment of the modern port 
able compressor. This has 
taken place in eighteen years 
Standard portable com 
pressors are made in various 
sizes, the larger having capaci 
ties of around 300 cu.ft. per 
minute piston displacement at 
100 Ib. air pressure. The 
present tendency is to express 


future. It is not the purpose of 
‘this article to describe such tools and machines in detail, 
but rather to discuss their utility. Their advantages are 
mainly three: 

1. The saving in cost on most operations is pro- 
nounced. Let it be noted that all comparisons of costs 
cited here concern actual operations and are therefore 
something more than estimates. 

2. On a few classes of work there is sometimes little 
saving from a dollars-and-cents standpoint, but the 
quality of work done by machine is unmistakably superior 
to that done by hand. 

3. In other instances mechanical operation permits 
the thorough performance of work which can be done 
but poorly if at all by hand methods. 


Portable Compressor Development Vital 


Air tools are considered specifically. Obviously with- 
out a dependable, convenient and quickly accessible source 
of air supply their use would be greatly restricted. While 
stationary compressors have been and are being used on 





CALKING A PIPE JOINT 


the capacity of the units in 
terms of the work they will do. For example, a 
300-cu.ft. machine will operate eight paving breakers 
or nine backfill tampers or eleven medium-size calking 
hammers, etc. This method of expressing the ratings 
enables the user quickly and accurately to determine the 
proper size of machine to fit his needs. Portable com- 
pressors are available on various types of mountings and 
are arranged for either gasoline engine or electric motor 
drive. Except by electric traction companies, power 
plants, etc., where a convenient supply of electricity is 
at hand, gasoline drive is generally used. 


Trenching and Pipelaying 


Large concerns are traditionally the forerunners in 
trying out new appliances. Once they have proved their 
economy and efficiency, the industry adopts them for 
general use. A gas company that has been using pneu- 
matic tools for trenching and laying gas mains since 1919 
furnishes interesting comparative costs on mechanical 
and hand methods. A great varietv of work is done, 
such as tearing up sidewalks, asphalt pavement, concrete 
pavement and concrete sub-base, rock drilling prior to 
blasting, breaking masonry to enlarge manholes, picking 
ground, backfilling trenches, calking pipe joints, cutting 
cast-iron pipe and pipe tapping. The operating condi- 
tions are often severe. 

This company has found that two men with paving 
breakers accomplish as much as 40 men with hand tools. 
The wages of two operators are $8 per day and the over- 
head on the paving breakers and one 54x5-in. portable 
compressor is $16.96 per day. This latter figure includes 
interest, depreciation, operating expenses and repair 
allowance. 

On rock-drilling work it has been found that each 
air-operated drill will average 9 ft. of hole per hour at 
an over-all cost of $1.55, or at the rate of 17c. per 
foot. Compared with this, one man at $4.80 per day 
with a.hand drill averages 6 ft. of hole per day, or at the 
rate of 80c. per foot. 

This company finds that on backfilling work two 
shovelers and one man with a pneumatic tamper will 
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TAMPING A DIFFICULT UNDERFILL GRINDING DOWN HIGH JOINTS 
Showing facility with which tamping can be done under Surfacers removing ridges at transverse joints in concrete 
pavement where far parts cannot be reached by hand tool. pavement on New York state highway. 


Six Uses of Power Tools for Common Manual Operations 








DIGGING A SERVICE CUT REMOVING FORM MARKS 


Electric service cut being made with pavement chisel and Surfacers grinding down form marks on piers of Arthur Kill 
clay digger on Chicago street. bridge from Elizabeth, N. J., to Staten Island. 








CUTTING OFF SHEETING DRIVING SHEETING 


Cutting out timber sheeting backed by fill on dock work at Driving wood sheeting for a braced trench for sewer 
Brooklyn, N. Y. under construction at Cincinnati, Ohio. 
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BREAKING UP PAVEMENT 


equal the efforts of two shovelers and four hand ram- 
mers. A crew of eight shovelers and four pneumatic 
tamper operators works at a cost of $8.08 per hour, in- 
cluding overhead and operating costs, on a 54x5 portable 
compressor, as compared with a cost of $12 per hour 
for doing the same amount of work by hand methods. 

On average backfill tamping work, records indicate 
that a workman can do ten times as much with a pneu- 
matic rammer as by hand. The tamping tool hits 600 
blows per minute, with every blow of uniform power and 
with undiminished power throughout the day. It tamps 
between and underneath pipes much more thoroughly 
than can be done with manually operated tools. More 
dirt is put back into the excavation, reducing the amount 
to be hauled away. The subgrade is tamped to a hard- 
ness that permits the immediate laying of pavement 
without danger of subsequent settlement. 

By changing types of steels, paving breakers are 
readily convertible to excavating service in various kinds 
of ground. They also have many special uses other than 
breaking up material. Instead of tearing up sidewalks 
by trenching, many public utility companies install serv- 
ice pipes by driving them through the ground from street 
excavations into cellars, basements, etc. Paving break- 
ers are also sometimes used to drive a steel rod of small 
diameter to test ground to be trenched. For such serv- 
ice a tower is mounted on a trailer to gain the necessary 
height for starting. One company reports having suc- 
cessfully tested ground to a depth of 19 ft. along the 
line of a proposed storm-sewer trench. Three men with 
this equipment accomplished in one day work equivalent 
to the efforts of six men in six days by hand. 

Power diggers speed up any kind of excavation work 
that requires the picking of dirt, and they are particu- 
larly effective in clay, frozen ground, mica schist, etc., 
where trenching machines cannot work. They are em- 
ployed with success on trench work, tunneling, caisson 
sinking and foundation excavations. Comparative rec- 
ords show that under average conditions one man with a 
pneumatic digger loosens as much dirt as five men work- 
ing with ordinary hand picks. 

It requires fourteen men with hand tools to dig a trench 
100 ft. long, 5 ft. deep and 2 ft. wide in one day. The 
cost, at $5 wage per man, is $70, or 7c. per cubic 
foot. The same work can be done by two men with air 
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picks and six shovelers at a total labor cost of $40. Ad 
ing a compressor charge of $12, the over-all cost of $5. 
represents a saving of $18, or 1.8c. per cubic fo 
The saving per hour is $2.25. A public utility compa: 
that uses fourteen pneumatic trench-digging outfits fin. 
that ten men working eight hours a day with hand pick; 
will loosen 65 cu.yd. of clay per day and that five men 
with pneumatic picks working seven hours a day wi! 
loosen 157 cu.yd. 

On tunnel driving through clay a man can handpick 
from 4 to 6 cu.yd. in eight hours, while with a pneumatic 
pick he can loosen from 84 to 11 cu.yd. 

For calking pipe, pneumatic hammers are approxi 
mately twice as fast as hand methods, the advantage being 
particularly evident where lead wool is the calking ma 
terial. Air-calked joints are tighter and more uniform 
than those placed by hand, and in many cities where serv- 
ice conditions are severe they are the only kind that 
stand up satisfactorily. 


Building Construction 


Portable compressors and air tools play a prominent 
part in building operations and have speeded up this class 
of work perceptibly. Where old structures are to be 
removed, pneumatic picks and paving breakers are from 
two to ten times as efficient as hand methods in demoli- 
tion of brick or concrete walls. Comparative costs kept 
by one contractor who wrecked a brick structure showed 
a saving by the air method of $1.06 for every 1,000 
bricks removed. 

For removing old foundation walls and for excavation 
work in soft rock, hardpan, frozen ground, etc., con- 
tractors estimate that each air tool does the work of from 
four to six men with handpicks and bars. On hard rock 
excavation, air-driven rock drills are universally recog- 
nized as superior to hand methods and are extensively 
employed on such work. In New York City, where most 
excavation work calls for rock removal and many opera- 
tions are entirely in rock, some contractors’ outfits include 
50 or more hand-held drills and fleets of from three to 
six portable compressors to operate them. 

The use of portable compressors to furnish air for 
operating riveting hammers in building construction work 
is increasing rapidly. These units can be elevated as 
erection proceeds and kept close to the points of work. 
This eliminates long air lines and facilitates signaling for 
starting and stopping. 

The pneumatic piledriver is designed for use on wood 
piling or sheetpiling of short length. Its driving speed 





TAMPING RAILWAY TIES 
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iries from 2 ft. per minute in hard clay or shale to-9 ft. 
er minute in sand or gravel. It will do the work of 
‘rom six to twelve men, depending upon conditions. The 


»neumatic method conserves piling by reducing brooming. 


A portable circular saw will equal the efforts of five 
hand sawyers and can be easily used in many places 
vhere hand sawing would be very awkward and labori- 


ous. A link saw driven by an air motor is used on heavy 


work. Among its advantages is its ability to work under 
water, making it suitable for harbor work. Records of 
service indicate that it is from three to seven times 
faster than hand sawing. 

Painting with air possesses the advantge of quicker 
work and better application of the paint. This last point 
is important, since it means superior protection from cor- 
rosion of the surface painted. Air-driven paint pene- 
trates cracks and joints which cannot be reached by hand 
brushing. Paint can be satisfactorily sprayed on rough 
surfaces which are ruinous to hand brushes. The time 
ee for spraying is from one-third to one-twentieth 

hat for hand painting, depending upon the nature of the 
wae Because of the uniformity of application and the 
lodgment of a greater amount of paint, one coat of 
painting by air is frequently found equal in quality to 
two coats by brush. 


Many Special Applications 


(n the foregoing discussion little or nothing has been 
said about a wide group of pneumatic tools that have 
innumerable uses in the construction industry. Such 
operations as sandblasting and riveting are so generally 
known to be best accomplished by pneumatic methods as 
to call for only mention. Nothing has been said of such 
tools as wire brushes, concrete surfacers, woodborers, 
scaling tools, chippers, reamers, grinders, pipe-tapping 
machines, etc. There has been no mention of rock- 
drilling, guniting, grout injection and pneumatic concrete 
placing. 

One entire field—that of railroad tracklaying and 
maintenance—has not been touched upon, although it is 
an important one for pneumatic tools. Using air sup- 
plied by wheel-mounted, self-propelled compressors rang- 
ing in capacities up to those that will operate twelve tie 
tampers simultaneously, essentially all operations inci- 
dental to preparing the roadbed and laying the rails are 
performed by specially developed air-driven tools. 
Among the principal tasks these tools perform are: tie 
tamping, spike pulling, spike driving, rail bonding, rail 
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WIRE-BRUSHING PIPE END 


bolting, rail drilling, rail sawing, boring ties for screw 
spikes. 
Future Development 


Since tools and machines have already largely sup 
planted strictly manual operations, it follows that the 
major trend of future development will be to improve the 
appliances now in use. Additional tools will be brought 
forth as the need for them arises, but types now in serv- 
ice will be adapted to the performance of more operations. 

Improvement of pneumatic equipment will probably 
follow two principal lines : increasing the efficiency of the 
equipment, and making the equipment easier to operate. 
The two are closely related, since any change that re- 
duces the fatigue of the man operating a tool adds very 
positively to the efficiency of that tool. The rapid 
progress being made in metallurgy insures lighter though 
more rugged and more durable tools in the future. As 
the reception of a tool on the job depends very largely 
upon the ease and facility with which it can be handled, 
manufacturers will obviously endeavor to produce equip- 
ment that will operate with a minimum of human effort. 

At present considerable experimentation is being done 
with high-pressure rock drills, and the success that has 
been attained indicates that the time is approaching when 
mounted drills will use approximately double the present 
70 to 90 Ib. pressure. To eliminate the factor of human 
variation that slows up drilling speed and induces break- 
age by failure to keep the bit constantly against the 
drilling surface in the hole, the latest drills are fitted 
with a small air motor that insures constant and even 
feeding. Because this human factor is necessarily pres- 
ent, high pressures cannot be applied to hand-held drills, 
paving breakers, etc. 


A Summing Up 

In general air is particularly adapted to driving per- 
cussion tools such as rock drills, paving breakers, rivet- 
ing hammers, calking hammers, tampers and the like and 
is almost universally used to operate such equipment. 
It also successfully drives, through air motors, a wide 
variety of other tools such as hoists, saws, drills, wire 
brushes, grinders and surfacers. 

A plain narration of uses and savings has seemed the 
best way of driving home the fact that equipment de- 
velopment has been as inclusive of hand tools as of 
larger machine operations. To the skill of the work- 
man’s fingers in directing tools, power tools have given 
strength and quickness and endurance beyond all possi- 
bilities of human muscles. 
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Economics of 
Diesel- Powered Construction Equipment 


Diesel Applications to Power Shovels, Locomotives, Dredges and Crushers—Remedies for 
Deficiencies in Torque—Fuel Saving Is Chief Advantage—Engine 
Principle and Internal Structure Explained 


By L. H. Morrison 
Associate Editor, Power, New York City 


———— 
Self-contained power units for construction equip- 
ment have undergone a great change in a few years. 
Within a decade the internal combustion engine has 
become superior not only for small machines like 
concrete mixers and contractors’ pumps but for the 
heaviest power shovels and dredges. Its fuel economy 
and ease of servicing have risen superior to its 
considerable disadvantage in starting and uptake 
torque even to such a degree that there is economy 
in combination units in which electricity and com- 
pressed air are the media for applying the power. 

It is its fuel economy that has put the diesel engine, 

capable of utilizing a cheap oil instead of gasoline, 

in the march toward a future high place as a prime 

mover for construction equipment. This article is an 

estimate of the diesel engine as compared with steam 

engines and gasoline engines. —EDITOoR. 

ne 

HERE is a pronounced trend in the power engi- 
neering of construction equipment, particularly of 
the heavier kinds as power shovels, dredges, rock 
crushers and locomotives, toward diesel engines. This 
prime mover is taking the place of the gasoline engine 
as that power unit has been taking the place of the 
steam engine. So much for the facts. The problem of 
the contractor in the market for equipment is to decide 
if the change to the oil engine is merely an illogical 
temporary shelving of the gasoline and the steam engine 
or if the diesel has the greater economic advantages. 

The following comparison is made on the basis of invest- 

ment cost, running costs and operating characteristics. 


Power Shovels 


The modern power shovel is a variously powered 
tool. It is sometimes properly a steam shovel, as fifteen 
or twenty years ago it was in every instance. But more 
commonly it is gasoline-engine 
powered, and it is just be- 
ginning to be largely diesel- 
engine powered. In_ other 
instances its internal-combus- 
tion prime mover generates 
electric current or compressed 
air by which the shovel mech- 
anism is actuated. All these 
types are considered. 

Investment Cost—The steam 
shovel costs much less than a 
diesel or even a _ gas-driven 
machine. Usually the diesel 
shovel will cost about $30 per 
engine horsepower more than 
a steam machine and about 
$20 per horsepower more than 
a gasoline shovel of equal yard 
capacity. 


FIG. 1—GEAR-CONNECTED DIESEL POWER UNIT FOR POWER SHOVELS 


Fuel Consumption—Take, for example, a_ shovel 
equipped with a 50-hp. steam engine and boiler: Thx 
boiler, on account of its short stack, short tubes, small 
firebox and indifferent firing, is less efficient than a 
house furnace. Seldom is more than 40 per cent of 
the heat in the fuel used to generate steam. The effi- 
ciency of the engine is very low; a steam consumption 
of 75 Ib. per horsepower-hour is considered average 
practice. These factors bring the coal consumed per 
horsepower per hour up to approximately 15 Ib. 

Assuming that the shovel works at an average rate of 
half-load, the fuel consumption per hour will be 375 Ib. 
A corresponding gasoline shovel would be rated at 
75 hp., the increased horsepower being necessary on 
account of the absence of overload capacity in the gaso- 
line engine. If the average load on the shovel be one- 
half capacity, the engine uses approximately 6 gal. of 
gasoline per hour. The diesel handling the same load 
under similar operating conditions will consume approx- 
imately 2.5 gal. of 5c. oil per hour. 

Lubrication and Upkeep Costs—The lubricating oil 
consumption is in favor of the steam engine. The diesel 
will use 4 gal. per day, and the gasoline engine 1 gal. 
while the steam engine’s lubrication should not exceed 
4 gal. Compared with the gasoline engine, the cost of 
repairs favors the diesel, for the latter is better built. 

Application—The application of the diesel engine to 
shovels is not different from the application of the gas- 
oline engine. The engine is mounted in the position 
that would ordinarily be occupied by the boiler of a 
steam machine. A set of machine-cut gears constitutes 
the power take-off from the engine shaft to the several 
clutches serving the cable drums. Contrary to a com- 
mon belief, there is no disadvantage in a fairly heavy 
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engine, for the machine must in all events be weighted 
to counterbalance the thrust of the dipper arm. A 
typical assembly is shown in Fig. 1. Usually the engine 
and drums are mounted on a steel casting which is a 
part of the revolving table of the excavator. The gears 
used vary from plain spur to double helical. 

When the shovel is in operation the engine is run 
continuously, the governor controlling the fuel charge 
according to the load on the shovel. While a clutch on 
the engine shaft adds to the cost, it is highly desirable, 
because the engine need not be stopped when the drum 
clutches require tightening. 

Torque Characteristics—The operating advantage is 
with the steam shovel in several respects. When, for 
example, the dipper comes up against a boulder, the 
steam engine, ungoverned as it is in modern machines, 
exerts a torque based on full boiler pressure acting on 
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FIG. 2—GRAPH COMPARING TORQUE OF VARIOUS 
POWER SHOVEL POWER UNITS 


the area of the piston. As the resistance decreases the 
dipper rises up through the dirt bank with increasing 
speed. The greatest torque and consequently the 
greatest force on the dipper bail is exerted at the min- 
imum engine speed. This is illustrated in Fig. 2, where 
the curve A shows the variations of the bail speed and 
force on the dipper in the case of an ungoverned steam 
engine. The normal torque at normal boiler power at 
which the engine is rated, say 50 hp., is at the point X. 

The diesel engine, on the other hand, has an almost 
constant torque from normal speed down to about 20 
per cent of normal, at which latter point most engines 
now built will drop the load. The force exerted on 
the dipper bail at various speeds in per cent of that of 
the steam engine is indicated by curve B, Fig. 2. The 
diesel is somewhat superior to thé gasoline unit in the 
matter of torque. When a gasoline engine has its 
speed reduced to 50 per cent normal, its torque drops 
off so that the bail pull decreases, and as the speed de- 
creases the tendency to stop is marked. 

To avoid the difficulties introduced by the diesel’s 
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FIG. 3—DIESEL-ELECTRIC POWER UNIT 


torque characteristics, dependence must be placed on the 
clutch of geared machines, permitting it to slip when 
the dipper strikes the bank. However, the torque re- 
mains as before, and consequently the diesel should be 
of a larger capacity than is required for the steam engine, 
but can be slightly lower in rating than a gasoline engine 

Combination Power Drives—To avoid the unfavorable 
torque characteristics of the diesel gear-drive, the diesel 
electric plan has been adopted by a few shovel builders, 
especially for excavators of large capacity. In this 
design the engine is coupled to a direct-current generator 
having an armature winding that gives a droop in the 
voltage-ampere characteristic. 

One motor drives the swing, a second the hoist and 
a third the dipper crowd. When the dipper encounters 
a resistance, the engineer by rheostat control increases 
the current flow to this motor and the special generator 
winding automatically reduces the voltage so that the 
power output of the generator is approximately con- 
stant, although the motor torque is raised to a high 
value. This action is illustrated by curve C in Fig. 2. 
It will be seen that its action closely parallels that of 
the steam engine. An engine-generator unit of this 
type is shown by Fig. 3. 

Still another hook-up experimented with in connection 
with gas engines, but offering greater possibilities with 
a diesel, is the combination of the engine, which is geared 





FIG. 4—DIESEL LOCOMOTIVE WITH GEAR SHIFT 
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FIG. 5—WORKING PARTS AND OPERATING CYCLE 
OF TWO-STROKE DIESEL 


to the swing and boom, with an air compressor. The 
compressor supplies air to the usual steam crowding 
engine, which is arranged to use air instead of steam. 
Heating the air by the exhaust from the diesel raises its 
temperature to about 400 deg. F. and gives an efficiency 
that is fairly high. This arrangement costs more than 
the geared unit but less than the diesel-electric. It 
contains latent possibilities that will be made available 
in the near future. 


Diesel Locomotives 


Of all diesel applications the most revolutionary is 
the locomotive. Locomotives used in construction were 
until a few years ago exclusively steam. Then the 
development of the heavy-duty gasoline engine gave an 
impetus to the gasoline locomotive, for the operating 
costs were much below those of a steam unit. Upon 
the successful development of the high-speed diesel, loco- 
motive builders were quick to see the advantages of 
low fuel and maintenance costs. While the cost is about 
$30 per horsepower above the cost of a gasoline loco- 
motive, the operating savings justify the increased in- 
vestment. 

To a locomotive user, the high starting torque of the 
steam machines is of course attractive, and in this 
respect the straight diesel or gas locomotive suffers 
somewhat. Nevertheless the operator, like the truck 
driver, soon becomes an adept at starting in low gear 
and obtaining the necessary drawbar pull by letting the 
clutch slip until the train gains acceleration. Changing 
from low through intermediate to high gear is as easy 
as with an automobile. A locomotive with a gear shift 
is shown in Fig. 4, the engine being a two-stroke-cycle 
high-speed diesel. 

To escape the limitation of drawbar pull inherent in 
the geared locomotive, the diesel-electric design has been 
introduced. Here the engine drives a direct-current 
generator supplying current to the motors mounted on 
the wheel axles. The motor and generator windings 
are such that when starting a train the current amperage 
of the motor is high, giving a high drawbar pull, but 
the voltage upon which the motor speed depends is low. 
As the load on the engine is the product of the volts 
and amperes supplied the motor, it is obvious that the 
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engine can operate at a constant load and speed regari 
less of the train speed. The cost of diesel-electric trans 
mission is high, which has limited its application t 
locomotives of 300 hp. and over. When production 
methods are improved, the diesel-electric design will be 
obtainable in capacities as low as 50 hp. 


Dredges and Crushers 


Dredges and rock crushers are two types of machinery 
that should be exclusively dieselized. The dredge re- 
quires a large power plant, and neither steam nor gas- 
oline engines can compete with the diesel. In many 
installations the dredge pump is direct-connected to 
the engine. To avoid damage in case a tree root jams 
the pump, a magnetic clutch should be interposed be- 
tween the pump and engine. Some of these plants have 
the pump and the conveyor motor driven by current 
from a diesel generator set. Such plants obtain their 
power for 2c. per kilowatt or less, including all operating 
and capital charges. A distinct advantage is the ability 
of the dredge to maneuver without having a licensed 
steamboat engineer. As there are no stand-by expenses 
for coal, the engine costs little to maintain when idle. 
The largest U. S. government dredges are equipped 
with diesels, and hundreds of small sand dredges have 
found it the solution of the demand for cheap power. 

For rock-crushing plants no form of power can meet 
the diesel records. The crusher must be moved at times 
to a new location. A steam plant can be moved only 





FIG. 6—WORKING PARTS AND OPERATING CYCLE 
OF FOUR-STROKE DIESEL 
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at a sacrifice ; the diesel can be lifted from its foundation 
and moved to a new site at a small cost, about $3 per 
horsepower for labor of erection and about $4 per 
horsepower for the new foundation. Usually the power 
plant is located a few hundred feet away from the rock 
crusher and supplies electrical energy to individual 
motors on the crushers, elevators and screws. 

Small diesels have been applied to concrete mixers; 
the savings, however, are not considerable except in 
the large central mixing plants. Portable mixers using 
a 6- to 10-hp. find the gasoline engine more suitable. 


Diesel Principle and Mechanism 


In its main structural features the diesel engine fol- 
lows the general lines of a heavy-duty gasoline engine. 
As with the latter, power is generated in the working 
cylinder by the combustion of a mixture of fuel and 
air. There is, however, a decidedly marked difference 
in the method of fuel introduction. The gasoline engine 
must have its fuel vaporized or carbureted in a carbu- 
retor, where it mixes with the air and is drawn into the 
engine cylinder during the suction stroke of the piston. 
As a mixture of gas and air will explode automatically 
when a certain temperature is reached, the gasoline en- 
gine must not have a compression pressure so high as 
to cause the temperature, which depends upon the com- 
pression pressure, to reach 600 deg. F., consequently a 
compression pressure of less than 100 Ib. per sq.in. is 
usual. Ignition is by a sparkplug. 

Nothing but fresh air is drawn into the diesel’s cylin- 
der, and this air is compressed by the upward travel of 
the piston until it has a pressure of around 500 Ib. per 
sq.in., which causes the air to get red hot, the tempera- 
ture being as high as 1,000 deg. F. This temperature 
is so high that when the oil is introduced it is ignited 
automatically without the need of a sparkplug. As the 
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efficiency of an engine depends upon the compression 
pressure reached, it is easy to see that the diesel will 
use much less fuel than a gas engine. 

The oil is injected either by high-pressure air or by 
the direct action of a pump. All of the diesels now 
used on shovels use pump injection, or “solid injection,” 
as it is known. While a number of engines on the 
market are suitable for contractors’ work, only a few 
builders have as yet arranged their engines specifically 
for this work. 

In Fig. 5 is shown a two-stroke-cycle diesel. The 
simplicity of the unit may be seen from the cross-section 
Air is first drawn into the crankcase, where the down 
ward movement of the power piston compresses the air 
to about 4-lb. pressure. When the piston reaches the 
lower end of its travel it uncovers the exhaust ports 
to permit the burned gases to blow out. At the same 
time the scavenging ports are uncovered, and the air 
from the crankcase rushes in to blow out the burned 
gases and charge the cylinder with a fresh supply of 
air. At the upper end of the piston travel the fuel is 
forced through the nozzle by a fuel-pump plunger, one 
being provided for each engine cylinder. 

An engine operating on the four-stroke-cycle principle 
is shown by Fig. 6. Fuel is pumped into a manifold or 
“rail” by three pumps and a pressure-relief valve holds 
the pressure at around 4,000 Ib. per sq.in. Each cylinder 
head has a fuel valve equipped with a needle which is 
opened at the proper time by a cam-operated push rod 
and lever. The oil then blows into the cylinder under 
the 4,000-Ib. pressure existing in the manifold. 

Other makes of diesel engine of both two- and four- 
stroke cycle types vary in various particulars, but all 
operate on the same principle and have the same applica- 


tions and advantages as power units for construction 
equipment. 





Credit Reform Demanded in Time-Payment Sales 


Testimony of False Credit Evils Offered by Contractors and Public-Works Engineers— 
Co-operation in Sane Credit Schedules Being Sought by 
Organized Contracting 


By S. M. WILLIAMS 


Manager, Engineering Construction Division, 
Associated General Contractors, Washington, D. C 


OT MANY years ago 
NY tenatecurer of con- 
struction equipment 
would have looked with much 
disfavor on one of their num- 
ber who predicted as probable 
the sales and credit policies of 
the present. In those days 
manufacturers would have 
denied any possibility that they would transcend their 
own functions and take on those of the legitimate banker. 
Indeed, one may well wonder at the change. Today 
manufacturers and distributors by loose and false credit 
policies are disregarding every principle of fair trade 
practice. 
In 1925 a former president of the National Associa- 
tion of Equipment Distributors stated, in an address 


contracting of much 


Overproduction in equipment has so intensified 
competition that in recent years great laxity has 
developed in extending credit to contractors. The 
result has been virtual disruption of common-sense 
business credit practices and the induction into 
irresponsible bidding. A 
remedy is necessary. This article’ indicates the 
conditions that exist and outlines efforts by organ- 
ized contracting to bring about reform 


before the Illinois Association 
of Highway and Municipal 
Contractors : 


Unfortunately, many men selling 
equipment and machinery sell terms 
and not machinery. This is due to 
the fact that in many cases they 
don’t know their product, don't 
know its application and don’t know 
their competitor’s product, and as a 
result when they do business with 
a man that does know, they fall back on one of two recourses. 
The first is to ingratiate themselves with the -prospective buyer 
by being jolly good fellows and throwing a party or two; the 
other is to give him outlandish credit terms. 


The unethical practices of 1925 by many manufac- 
turers not only have continued but have increased so 


that there has been injected into the construction in- 
dustry a large element of irresponsibility and inexperi- 
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ence which is worrying the public official charged with 
the responsibility in the award of construction contracts 
and is costing the public vast sums of money annually. 

During 1928 in one individual district of one state on 
highway work alone there were nine defaults or failures. 
This means delay in completion of contracts and loss 
to the public in the use of the improvement. These 
losses have frequently been known to be more than the 
original estimated cost of the improvement. A promi- 
nent public official has said: 


It has been the custom for the surety bond companies, the 
equipment and material manufacturers, the banks and the con- 
tractors themselves to cry aloud in anguish over the lack of vision 
of the public official in awarding contracts to irresponsibles. At 
the same time each of these agencies has perpetuated practices 
and policies which have made the path of the novice, the crook 
and the plunger one of roses, and have forced the public official 
to stand the gaff of public criticism and even suspicion of his 
integrity if he were to carry out the dictates of his unbiased judg- 
ment in the elimination of irresponsible bidders. 


Another prominent public official recently said: “The 
stabilization of credit in the construction industry is 
essential if public officials are to be relieved of existing 
conditions facing them in the award of construction 
contracts.” 

Not only have equipment manufacturers ignored the 
interest of the construction industry but they have de- 
liberately become a part of the irresponsible element by 
furnishing credit for capital without any regard to the 
experience of the individual they were injecting into the 
industry. In this practice manufacturers of construction 
equipment have become competitors of the responsible 
and experienced contractors to whom they have sold or 
hope to sell equipment. 

These practices in sale of equipment are acknowledged 
by many manufacturers and distributors to be unethical 
and unsound. Manufacturers are blaming the distribu- 
ors; distributors are blaming the manufacturers. Both 
are blaming the contractors, and contractors are blaming 
the manufacturers and distributors. Personally I agree 
with all of them, because each has been responsible in 
encouraging the present credit practices. 


Motor Truck Situation Is Bad 


Motor truck manufacturers and distributors particu- 
larly have been responsible for injecting into the in- 
dustry the irresponsible hauler, who has become a serious 
menace to the responsible contractor. The latter realizes 
that if the subcontract hauler on a road contract is to be 
satisfactory to the general contractor his profit must be 
more than sufficient to cover overhead, interest, deprecia- 
tion, maintenance and living expenses. 

In all sections of the country the motor truck industry 
has been feeding into the construction industry the irre- 
sponsible and inexperienced hauler as rapidly as it could 
induce the individual to part with what little money he 
had and to enter into note obligations secured by some 
sort of sale security for the balance. Frequently—and 
this should be said with emphasis, because in many, 
many cases the note obligations were for the full amount, 
as no cash was received—the individual was allured with 
the alleged wonderful possibilities in road hauling as a 
profitable business. In many cases trucks have been 
sold upon the basis of securing a hauling contract for 
the hauler. The trucks were sold, the hauling contract 
was secured, and the haulers with new trucks were de- 
liberately placed on the work at a price which the sales- 
man knew or should have known would not earn for the 
hauler sufficient money for him to meet his note obli- 
gations. 
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In Chicago the motor truck industry recognized th: 
conditions and early in 1927 organized the distributor. 
into an association, with the result that a large number o} 
motor vehicles were taken out of the hands of men wh: 
were attempting to earn an honest living upon the basi 
of inadequate hauling revenue. The following figure. 
show the repossessions of motor trucks by members oi 
the Chicago association during only a part of 1927: 


_ In all, 536 trucks were repossessed, of which 358 had been hau! 
ing in connection with building or engineering construction. A: 
analysis of 323 of the 536 trucks repossessed showed that 10.3 
had been sold with no cash payments, 104 with cash payments o/ 
less than 10 per cent, 82 with cash payments between 10 to 2) 
per cent and 34 with cash payments over 20 per cent. The total 
amount of sales covering the 423 trucks was $1,143,704, upon 
which credit was extended for $1,048,596, upon which $380,944. 
or 36.3 per cent, was charged off in bad debts. 

When the motor truck industry awakens to its obli- 
gation to the construction industry there will be an honest 
presentation of construction hauling costs so that both 
the general contractor and the subcontract hauler may 


approach the subject in an intelligent manner. 


But the Truck Trade Is Not Exceptional— 
Consider Shovels! 


In the shovel industry sound business practice involv- 
ing sane credit policies is a thing of bygone days. Con- 
ditions not long ago reached a state that certain manu- 
facturers were delivering to contractors shovels selling 
for $17,000 to $18,000 plus freight charges of $1,500 
with no cash payment for even the freight, and with time 
payments beginning six months or more after date of 
shipment and running two years and longer. In other 
lines of equipment false credit practices were well in line 
with those of motor truck and shovel manufacturers. 
The sale of terms, not product, had become common. 


Responsibility for Reform 


The remedy for the evils in connection with the sale 
of construction equipment is entirely in the hands of the 
responsible and experienced element in the construction 
industry. The equipment industry cannot prosper if its 
entire business is confined to the irresponsible element. 
So long, then, as responsible and experienced contractors 
are willing to purchase equipment from those whose 
greed for volume of business exceeds their interest in 
the welfare of the construction industry, they are encour- 
aging a continuance of the unethical practices of the past. 

The effort of the Associated General Contractors dur- 
ing the last year for a discontinuance of past practices 
has recognized that until responsible and experienced 
contractors have sufficient interest in their industry to 
protect it by setting an example for sound business ethics 
they are not entitled to demand it from others. For more 
than a year this association has purposely endeavored 
to awaken in minds of the contractor, the manufacturer 
and the distributor a definite realization of obligation 
to the construction industry. 

To date 50 manufacturers of construction equipment 
have individually assured the construction industry, 
through the A.G.C. as an intermediary, that the indi- 
vidual credit policies of their companies would be at least 
as conservative as the terms recommended by the 1928 
conference of the manufacturers and distributors. The 
campaign duriig 1928, which has awakened a general 
realization of obligation, will be continued until the 
present uneconomic conditions in the construction indus- 
try are eliminated and if possible the construction indus- 
try commands the same recognition from the public as 
is accorded to other legitimate industries. 
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Building a Concrete Road in 1909 


The Equipment Factor in Estimating Costs 


Equipment Factor in Cost Estimating C onsidered Under Heads of Depreciation 
and Direct Costs—A Summary Estimate Shows Equipment 
Charges Exceeded Only by the Cost of Materials 
By A. H. Hunter 


Engineer, Illinois Association of Highway cnd Municipal 


Contractors, 


factor in construction and labor has become a minor 

factor. This has brought a new set-up relatively, 
in the character of the costs which have to be considered 
in making estimates and bids. Plant investment, depre- 
ciation, rental, amortization, obsolescence, repairs and 
upkeep are charges that have to be considered and 
appraised. This article states the new’ situation as 
contrasted with the older. It indicates by general 
percentages the value of the equipment factor as com- 
pared with other factors as labor, materials, overhead, 
etc. It indicates how to handle equipment charges so as 
to appraise them truthfully in bidding. It considers 
production as an influence in evaluating equipment 
charges. It lays down general principles of equipment 
accounting. In discussing the problems which this 
mechanization of construction has raised simplicity has 
been sought by considering highway construction alore. 


Difficulties of Logical Depreciation 


Depreciation is an attempt by the contractor to evaluate 
in dollars and cents the effects of time and service upon 
the physical properties of his equipment. Nature of 
work, rigidity of construction, timely maintenance, 
adequate storage and the personal attitude of the con- 
tractor himself have much to do with the rate at which 
the physical properties of equipment are impaired. 
Engineers may change specifications or find it necessary 
to work on diminished programs. The development of 
new equipment or unforeseen industrial advances may 
disrupt the most complete calculations on depreciation. 

A special committee of the Associated General Con- 
tractors, working for two years with the U. S. Bureau 
of Internal Revenue, has reported five methods of 
equipment depreciation. In introducing the report, com- 
ment is made that no one method of handling deprecia- 
tion is suitable to the accounting needs of all companies. 


|: A dozen years equipment has become a dominant 


Chicago, Jil. 


Further, no grounds seem to exist for comparing depre- 
ciation of equipment in the manufacturing and in the 
construction industries. Five methods follow: 

Straight Line—The useful life of each piece of equip- 
ment is estimated in years and the fixed annual per- 
centage of initial cost is charged off each year. This 
charge-off is made whether equipment is idle or in use. 
Each item may be depreciated or groups of items having 
the same useful life may be depreciated as a class under 
the proper rate. 

Unit of Work—The useful life of each piece of equip- 
ment is estimated in units of work, such as square yards, 
cubic yards, tons, hours, days and weeks of operation 
or any other units of production. The depreciation is 
written off each year in proportion to the number of 
units delivered. No depreciation is taken when equip- 
ment is idle. 

Composite Rate—This method consists in the use of 
the straight-line or unit-of-work methods for computing 
the annual depreciation and dividing this by the total 
investment in equipment, thereby securing a weighted 
average rate expressed in percentage. This rate is to 
apply each year to the equipment as a whole unless the 
outfit is altered by changed type or number of constituent 
items. 

Job Charge-Off—This method provides for charging 
depreciation of specific machines against the particular 
job for which they were purchased. The amount 
charged is the difference between the original cost of the 
equipment to the contractor and its actual or estimated 
salable value at the end of the job. 

This method is applicable to special equipment for 
which there is no further use after the project is com- 
pleted. It is used by companies that make a practice of 
buying equipment for each job and disposing of the 
used machinery upon completion of the project. It may 
be used initially for all equipment purchased specifically 
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for any job. If the owner later decides to retain his 
special equipment for use on some future contract he 
may substitute either the straight-line or unit-of-work 
method as a basis for writing off the remainder of the 
undepreciated cost. 

Appraisal of Useful Life—Under this method the 
unexhausted useful life of each item of equipment is 
periodically estimated by competent appraisers and a 
proper percentage of the value is charged off as depre- 
ciation. The factor of market value is not considered, 
and the appraisal concerns only the percentage of useful 
life consumed and that remaining in terms of the original 
cost. Obviously the total depreciation finally taken can- 
not be more than 100 per cent of that cost. 

It has been the aim of those engaged in this work to 
provide some degree of flexibility, as obviously equip- 
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TABLE I—PRODUCTION CHART—ILLINOIS DIVISION OF HIGHWAYS 


j Miles 
Year Miles Built No. Mixers Per Mixer 
1920 hath og seuss Se Ee's ad 340.6 126 2.70 
1921 pe sage 413.9 102 4.06 
| REE errr <eueeue 740.8 213 3. 48 
1293 ; aes da a 1,085.0 199 5.45 
1924 wate ; 1,229.5 183 6.72 
1925 Yr eae 906.4 130 6.97 
1926 ‘ . 463.7 104 4.4 
1927 ; 668.4 149 4.50 
1928 ‘ig Gi Siete ; . 1,304.7 203 6 








experience indicates that some have confused these terms 
to the point of basing their volume of work per season 
upon capacity rather than upon the production actually 
to be secured. The Illinois Division of Highways has 
construction records covering state highway programs 
during the period of the state bond issues. A tabula- 
tion of the mileage per year, the number of mixers 
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ment operates under variable conditions and it is recog- 
nized that gradual loss of value may take place in the 
form of obsolescence. There are other losses sudden in 
nature which cannot be predicted but which must be 
absorbed when they are known to have occurred. 

Time is more than ever before the essence of a con- 
tract. The pressing need of improvements shortens the 
time limit until there is practically no hope of securing 
contracts that extend beyond one season. After this one 
season all constructors are at the mercy of the prevailing 
market prices. Even periods of enforced idleness cannot 
be avoided. This suggests that reasonable leeway must 
be provided in all problems of equipment charges. 

No man can predict the volume of available work 
sufficiently far in advance to cover the life of modern 
machinery. In general most contractors are too optimis- 
tic of the future. They fail to recognize that public- 
work programs are dependent upon legislation and 
adequate appropriations. Court actions with injunctions 
have frequently delayed large volumes of public im- 
provements. 

Production and capacity are not synonymous, but 


engaged and the average miles produced per mixer is 
given in Table I. 

A casual glance at these figures will show that the 
miles of 18-ft. concrete highways completed did not 
exceed 7 miles per mixer in the best seasons. No doubt 
some of these mixers built in addition a fair mileage of 
paving in municipalities or adjacent states. We very 
much doubt that the productive average exceeded 8 miles 
per mixer even in the best years. This is quite dif- 
ferent from the 15 to 18 miles seasonal capacity of 
most of this equipment. 

in recent months there have been few innovations, 
but the perfecting of time- and labor-saving devices 
continues. A few weeks ago the writer was permitted 
to scan some construction records of the [IIlinois 








TABLE II—EQUIPMENT TREND OF PAVING MIXERS IN 1927-1928 











1927. . ee 1928——_—— .. 

Type : No... PerCent No. Per Cent 
i eT ee 58 39.0 44 21.7 
TRON S's. scad ect edna 44 29.5 92 45.3 
BMG cbeevenccyseeus 47 31.5 67 33.0 
Wee 5:6 cde bs aa vates 149 100.0 203 100.0 
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Division of Highways. The change in pavement mixer 
izes that had occurred in one season was astonishing. 
(his advance in mechanical equipment is expressed in 
fable IT. 

The volume of work produced in 1928 was almost 
louble that of 1927, yet the five-bag mixers had declined 
in appreciable numbers and at an astonishing rate when 
expressed in percentage. This is concrete evidence that 
the five-bag mixer is being discarded for larger and 
hetter equipment. It would not be extreme to think of it 
as obsolete by 1930. 


Direct Equipment Costs 


Besides depreciation, mechanization has brought cer- 
tain direct expenses that have to be considered. 

Repairs and Fuel—Repairs and upkeep of equipment 
bear some relation to its serviceability. Old dilapidated 
units mean excessive charges. In contrast new and 
suitable equipment means lower charges with lower pro- 
duction costs over the job as a whole. Loss of time 
occasioned by breakdowns of machinery incurs added 
labor charges that may even endanger the profits of the 
job. Whether old or new, the equipment must be in 
such condition as properly to render the service for 
which it was intended. 

It has been the privilege of the writer to examine the 
records of millions of dollars of construction costs. 
Seemingly there should be some relation in work with 
the same average hauls, general type of equipment, etc. 
Apparently every contractor has his own personal equa- 
tion, and it is much the same as the care and attention 
that men give to their private cars. One may be care- 
fully washed, polished, greased and stored; the other 
totally without attention except for necessary repairs. 

The best records of annual repairs express the amount 
as a fixed sum per unit of work or as a percentage of 
the first cost of equipment. It matters little which 
method is employed. In most of the expense records 
examined no particular arrangement had been worked 


out. The expenses had simply been preserved with no 
thought of establishing a basic item for estimating 
purposes. 
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The items of fuel, oil, gas, grease, etc., necessary for 
the operation of equipment have not received much con 
sideration either in estimates or in cost records. Un 
doubtedly every one comprehends what they mean, but we 
have not had sufficient years of experience to establish 
this expenditure authoritatively. The change of motiv: 
power from steam to gasoline is hardly over; a few 
steam cranes and mixers will still be found. Nor car 
gasoline motors be considered as permanent. The 
diesel engine is already supplanting the gasoline motor 
before steam has entirely vanished. 

In the writer’s revised estimating work he consulted 
the records of experienced contractors and is presenting 
here full costs from several miles of concrete paving 
work. One would expect some variation in figures due 
to varying lengths of haul and type of transportation 
equipment. Apparently working conditions and_ the 
nature of the hauling road have more to do with fuel 
expenditures than anything else. In other words, 
experienced contractors will profit most from their own 
records, because they know the working conditions. 


TABLE III—EQUIPMENT COS8sTS, REPAIRS AND FUEL 





Miles Repair Repairs, Fuel Fuel 
Job Pavement Cost Sq. Yd. Costs Sq. Yd 
| 3.57 $3,926.62 $0. 103 $1,881. 26 $0.050 
2 9.95 9,995.19 0.095 4,965.03 0.047 
3 4.46 5,218.42 0.111 3,559.72 0.076 
3 3.12 1,743.13 0.053 1,135.72 0.076 
5 6.97 3,796. 42 0.052 3,829.94 0.052 
6 6.12, 11,496. 29 0.178 2,739.52 0.042 
7 4.48 6,327. 16 0.134 3,020.52 0.064 
8 15.88 16,118.00 0.100 10,774.17 0.064 
Weighted average for repairs . 10. le. per square yard 
Weighted average for fuel . 5. 5c. per square yard 





Table III indicates the expenditure per square yard 
of pavement for both repairs and fuel, as arranged from 
records supplied by reliable Illinois contractors. It rep- 
resents eight complete sections of concrete pavement, 
or a total of 576,000 sq.yd. Attention is invited to the 
repairs on Job 6. This unit cost of 17.8c. includes 
a general overhauling charge or shop repair for trucks 
used on Jobs 4, 5 and 6. If properly distributed, it 
would increase the cost of repairs on Jobs 4 and 5, with 
a corresponding reduction on Job 6. 

Freight In and Out—The transportation of equipment 
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from contract to contract necessitates an unavoidable 
item of construction expense. Fortunate indeed is the 
man who can progress along the length of a highway on 
a continuous section. A move is expected at the end 
of a season, and not infrequently entire construction 
units must be transported the length or breadth of a 
state even in mid-season. 

How many contractors can approximate the number 
of railroad cars required or the expense incurred? Not 
many, it is probable. Truck outfits are conveniently 
handled on short moves, but cranes, mixers and all heavy 
machinery must be shipped by rail unless the move is 
very short. Industrial outfits are still more cumbersome. 
In brief, equipment must have position before it becomes 
productive and freight and labor are positive items of 
expense. Estimate of freight costs should be based upon 
the number of railroad cars required and the existing 
freight rates between the points of shipment. 

Storage—We like to think that a man’s success may 
be measured by the appearance of his equipment, but it 
may be otherwise. Even if the contractor is disinclined 
to provide proper sheds and storage facilities, he must 
bear in mind that he has an interest in the space the 
equipment occupies. If the storage yard, although un- 
covered, is not owned, it must be rented, and this 
expense should be recognized. In years past many con- 
tractors were inclined to enumerate this item of storage 
as a part of their general overhead. Preferably it should 
be placed as expense occasioned by equipment. 

In the preparation of a bid on construction work, 


TABLE IV—SUMMARY ESTIMATE OF CONCRETE PAVEMENT 


528 800 
Ft./Day Ft./Day 
Cost Per Per Cost Per Per 


Equipment: Item Cost Sq.Yd. Cent 8Sq.Yd. Cent 


Depreciation ; . $19,500 
Repairs 10,600 
Fuel, gas, oil, grease, etc... . ; 5,300 
Freight, in and out 1,000 
Storage aaa 500 
WES Sss5saxs seid eases ein $36,900 34.9 21.6 34.0 23.0 
Materials: 
ocean ccesthbaereseuen Seah eee 
OME ccna nd aveeexadesaanS® . $17,200 
Gravel.... path ohewaarne 35,000 
Water ti 5ich O ; 200 
Reinforcing steel oe 7,600 
Calcium chloride ‘ 4,000 
Expansion devices cnen 
Total $64,000 60.6 37.6 60.6 41.1 
Labor 
Superintendence $4,400 
Unloading and propor. aggregate 3,600 
Handling cement. . 2,900 
Hauling : 3,500 
Water i 1,500 
Forms 4,000 
Reinforcing steel 1,500 
Mixing and placing 4,600 
Finishing 1,400 
Curing 800 
Subgrade 4,200 
Moving in and out 1,600 
Total .. . $34,000 32.2 20.0 21.5 14,6 
Overhead: 
General expenses: 
General office . $3,400 
Contractors’ drawing account. . . 4,000 
Field office sy 500 
Plant set-up: 
Property rentals and damages. . . 500 
Switch or trackage ce 1,500 
Finance: 
I is yng ced Sac neaeene 1,000 
Bonds ian 2,800 
Insurance ake 3,100 
Contingencies: 


Delays, bad weather, protection 
against freezing, car shortage, 
e errors, damage suits, loss on 
materials, camp loss, strikes, 


GBB. ccencse 3,000 T 
SE sie sic nea easel eeia ees $19,800 18.8 11.7 18.0 12.2 
Profit: 

10 per cent... Sapk Rn Rn eee $15,400 14.6 9.1 13.4 9.1 

Total estimate............ $170,100 $1.611 $100.00 14.475 100.00 
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preferably one should be guided by experience rathe: 
than by theory or by figures with which he may not he 
entirely familiar. Every man in the construction indus 
try today had a time in his life when he was obliged to 
depend upon outside’ information for estimating pur 
poses. As he grew and continued to develop he should 
have built up a cost-record system as a basis for his 
future estimating information. Changes in specifica. 
tions, types of improvements, and development of equip- 
ment make necessary almost continual changes in 
systems of accounting and cost records. He should bear 
in mind that records as recent as three or four years 
may be misleading due to advancement and improved 
practice. To be of greatest value estimating informa 
tion must be up to the minute. 

In the engineering work of the Illinois Highway and 
Municipal Contractors Association it became apparent 
that a study of construction costs was necessary. All 
items on a project are important enough, but pavement 
representing from 85 to 90 per cent of the cost of any 
project is the most vital. In our opinion the most 
difficult problem was that of equipment. Materials can 
be accurately determined, labor is a direct cash expendi- 
ture and overhead is fairly determinate if one but takes 
the time to break it up. 

It was the aim in preparing an estimate of pavement 
costs to arrange equipment as the first major item of 
expense. The general main headings are equipment, 
materials, labor, overhead, and profit. The estimating 
data and summary of complete estimate for average con- 
ditions are here given. 

In the estimated study of costs 10 miles has been 
chosen as a basis, because it is a conservative figure in 
that the estimated unit prices for pavement will be lower 
than are usually found in practice. Labor and materials 
will not change, but general expenses and depreciation 
will be much less per unit of pavements than if a 7-mile 
section were employed, which is approximately the best 
found in years of large production. 


Discussion of Estimate Summary 


Without attempting details the writer wishes to give 
some explicit information on the charges made for 
equipment. Depreciation is based on an equipment in- 
vestment of $78,000 with straight-line allowance over 
a four-year period. This is a smaller amount than sug- 
gested in the depreciation schedule of the A.G.C. com- 
mittee. On the basis here used the equipment has an 
estimated useful life of 40 miles of concrete pavement. 
Repairs and fuel are estimated at 10c. and 5c. per square 
yard respectively and are based on cost records previ- 
ously explained. Freight and storage are based on what 
are believed to be reasonable approximations. 








TABLE V—CONSTRUCTION COST EXPRESSED IN PERCENTAGE 


Equipment........... 20%-25% Overhead.......0...- 10%-12% 
Materials......_ "" 356% -40% Dee sa cvcksabeees 10% -10% 
BOE ec 15%-20% . 








In the last two columns of the summary are revised 
unit prices and percentages that could be expected on a 
production average of 800 ft. per day. - As a matter of 
fact, this estimated cost represents closely the weighted 
average price of pavements as actually awarded for the 
past three seasons and covers a total of some 2,400 
miles of improvement. 

A tabulation of the main items expressed in percent- 
age may indicate some proportion of expenses. This is 
shown in Table V. 
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Practical Advantages of Standardizing 
—A Contractor’s Summary of 30 Years’ Experience 


Statement of the Obstacles to and the Benefits of 
Standardizing on Kinds and Makes of Construction 
Machines and Tools in General Engineering Contracting 


By F. L. Copetanp 


Vice-President, Bates ¢ 


Rogers Construction ¢ ompany 


Chicago, {ll 


ONSTRUCTION operations commonly exhibit a 

miscellaneous selection of machines for the same 

purpose. There will be, for example, pumps of 
half a dozen kinds and makes for substantially the same 
purpose, as many kinds and makes of concrete mixers, 
and so on through the plant elements. To simplify the 
problems of purchasing, servicing, operating and cost ac- 
counting, contractors having a wide variety of operations 
in many localities are finding it profitable to give thought 
to standardizing on makes, sizes and types of equipment 
The construction firm for which the writer speaks has 
followed this practice through all of its nearly 30 years 
of construction in all parts of the United States and 
Canada and has found it profitable. 

While standardizing equipment by contractors is sound 
general principle, it must, as in the case of all rules of 
construction, be employed with intelligence. There are 
disadvantages as well as advantages in standardizing 
equipment. There are often definite and controlling 
limitations to the practice. They all come out of the 
conditions and the purposes of the construction business. 
The business of the constructor is to perform a task in 
time, place and character determined by another at a 
profit for himself. He is not in business to make records 
in standardization of equipment. Frequently, then, he 
must and should throw into the discard his rules fot 
standardization, however firmly he may believe in the 
practice as a general policy. A few considerations com- 
mon in actual construction by contract will make the 
situation clear. 


Obstacles to Standardization 


Let it be noted first that construction plant is a widely 
varying assemblage of tools. This is particularly true 
in the case of general contracting for engineering con- 
struction. The plant will include power shovels, loco- 
motives, cars, caterpillar and track cranes, hoists, pumps, 
derricks, compressors, rock drills, tractors and various 
small power and hand tools. The list is long and the 
items are various. Standardization of equipment, there- 
fore, is not a process of simple unification but of multiple 
unification. There is no common denominator for the 
standardization of construction plant; each line of equip- 
ment presents its individual problem. It is not easy to 
simplify and standardize under these conditions. 

But a greater obstacle exists in requirements which 
arise from the nature of the construction business. They 
are: (1) the necessity at times of purchasing special 
machinery for a special job, (2) the necessity of quick 
purchase in emergency jobs where quick delivery is im- 
portant, and (3) the necessity of keeping up to date by 
the purchase of always the most improved type of ma- 
chine. All these are essential requirements of the con- 
structing business and they all tend to disrupt the con- 





tractor’s program of standardized equipment They 
therefore deserve some enlargement. 
Special W'ork—There are many construction opera- 


tions where a special piece of machinery is required to 
do the work economically. It is bought because the con 
structor’s business is primarily to make money—not to 
maintain equipment standards. When this special ma 
chine has served its purpose it remains an item of plant 
and of plant investment and often one which cannot 
profitably be disposed of. All that can be done is to 
turn the machine to other work for which perhaps it may 
not be best fitted but for which it must be made to serve 
as well as possible because it may not stand idle. Obvi- 
ously it is an oddity in the standards. 

Rush Jobs—Again, work has to be done which classi- 
fies as emergency or rush work and in conducting which 
time is the controlling element. Here the contractor may 
not be able to get quick delivery of the machine on which 
he has standardized and therefore is compelled to buy 
another kind and make. And once more the standard 
line displays an oddity. 

Keeping Up to Date—It is obsolescence, however, 
which most persistently upsets the maintenance of stand- 
ards. Through improvement, machines become so 
changed that long before their working life is over they 
are obsolete as compared with newer ones even of the 
same type and make. Then again, another maker than 
the one standardized on may develop such revolutionary 
advances that there is no resort, if the contractor is to 
keep his plant up to date, but to buy the new and 
different machine. Here again is a situation which inter- 
rupts standardization. 


Advantages of Standardization 


Altogether, however, the advantages of standardization 
greatly outweigh the disadvantages. It is particularly 
impossible to give specific figures which may be safely 
used, but there is no doubt of actual savings all along 
the line of equipment upkeep and operation. To illustrate 
from the experience of our own construction organiza- 
tion: We find (1) a great reduction in the number of 
spare parts carried, (2) increased speed of making re- 
pairs (a) because of greater availability of replacement 
parts and (b) because of the close knowledge by ‘the 
repairmen and operators of the standard machine, (3) 
increased interchangeability between machine and ma- 
chine and between job and job, and (4) increased 
operator efficiency through constantly working with 
machines all alike. 

We own and operate, for example, a considerable 
number of dovble-drum hoisting engines. We make a 
large saving in the matter of repair parts by carrying 
parts for one type of machine instead of more. This 
applies to almost every line of plant where standardizing 
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is possible. Consider, for ex- 
ample, a tunnel job where 40 
or 50 drills must all perform 
day in and day out over a 
period of several years, and it 
is essential that parts be con- 
tinually replaced—the advisa- 
bility of using one type of ma- 
chine is evident if economy is 
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What Contract Experience Shows 


Altogether the advantages of standardization greatly 
outweigh the disadvantages. It is impossible to 
give specific figures which may be safely used, but 
there is no doubt of actual savings all along the 
line of equipment upkeep and operation. Stand- 
ardization by the contractor saves time and money. 
It is not simple and easy, but calls for thought- 
ful planning and study and wise discrimination 
between profitable and unprofitable extension 
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of the concrete chute. A ¢ 
tractor purchases chutes 
three jobs of 500 ft. each. 
next three jobs need 800 §;. 
900 ft. and 300 ft. It can je 
immediately seen that the pur- 
chase of the same kind of 
chutes on the first three jo} 
saves money for the contrac: 


to be obtained. 

With the trend from steam to diesel and gasoline- 
powered machines, the advantages of standardizing are 
again apparent, for here not only does the bill for repair 
parts govern but the labor item in the field, we believe, is 
also affected. When a contractor owns a number of 
shovels, compressors, etc., alike or at least of the same 
wake, his engineers become expert in the maintenance 
and operation of these machines and get to know just 
what each machine needs and what it will do. 

For economy of interchange, let us consider the matter 


on the second job. 

Take a job requiring several caterpillar cranes, shovels 
and draglines. If the machines are all of different makes. 
shovel booms, dipper sticks and shovel dippers and crane 
booms are possibly required for all, whereas with one 
type of rig interchange is quick and easy. 


Conclusion 


Standardization by the contractor saves time and 
money. It is not simple and easy, but calls for wise dis- 
crimination between profitable and unprofitable extension 





Electric Power Possibilities for 


Construction Equipment 


Obstacles to Progress Outlined—Outstanding Applications Described— 

Welding, Lighting and Heating Highly Developed—Large Opera- 

tions Afford Greatest Opportunity—Electrical Consciousness Needed 
By R. C. Muir 


Assistant Engineer, Industrial Engineering Department, 
General Electric Company, Schenectady, N. Y. 


VEN in construction operations of comparatively 

small magnitude, man power is no longer a com- 

petitor; instead, the question is which form of 
motive power can be employed to best advantage to 
drive the machines developed for the purpose. Except 
for a few devices, electricity has not played the major 
role in the development of construction machines and 
equipment. 


Reasons for Lag in Electrification 


The first step in electric drive was to use an electric 
motor in place of some other form of drive. Gradually 
it was found that the machine and not the motive power 
was the limiting feature, and later developments have 
been along the line of designing machines primarily for 
electric drive so as to take the full advantage it offers 
in the way of concentrated power, small space re- 
quirements, light weight, high speeds, ease of control 
and flexibility as to location. 


of a power supply promptly at an attractive cost; the 
power company could not assure an attractive cost due 
te the expense attached to a temporary service con- 
nection, the temporary character of the load and in 
many cases the high load demand compared with the 
actual energy consumption. 

In large or major operations the power requirements 
are large enough and of long enough duration to make 
it attractive to the power company, or in isolated loca- 
tions to make a temporary electric plant attractive. In 
many instances it has been found feasible and desirable, 
at the time building operations began, to install service 
connections of sufficient capacity to cover the ultimate 
power requirements of the completed building, thereby 
relieving the contractor of a large part of the service 
cost. In several large cities equipment companies have 
made a business of renting electrically driven machines 
and devices to contractors and arranging for electric serv- 
ice with the power company, 


It is not without justification 
that the construction industry 
has been slow in getting under 
way with the general use of 
electric power in its operations, 
as it has had to contend with 
numerous obstacles. The equip- 
ment manufacturer could not 
develop machines primarily for 
electric drive, because the con- 
tractor did not demand it; the 
contractor could not demand it, 
because he was not assured 


Electric power has been only slowly adopted for 
construction equipment (1) because electricity has 
not been generally available at suitable prices and 
(2) because the peculiar advantages of electrifica- 
tion are fully realized only in machines designed 
for it. There are very great merits in electric 
power for all the machines and tools used in con- 
struction where the machine is designed for motor 
operation and where the power current is avail- 
able at reasonable costs. There are other uses, 
as welding, lighting and heating, where it has a 
unique place in servicing construction. This 
article is a reasonable and logical appraisal of 
the present situation and of future possibilities 





thus relieving the contractor of 
investment costs and making 
it easier for the power com- 
pany to negotiate a service 
contract. 

These entering wedges have 
demonstrated that electric 
power has so many advantages 
in construction operations that 
the demand is growing, ways 
and means are being found to 
obtain power on a basis attrac- 
tive to both the contractor and 
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he power company, and with the increased use of electric 
jower. will come the demand and then the development 
f machines designed primarily for electric drive and the 
demand and use of electrical machines, devices and appli- 
inces which will assist the contractor and builder in 
arrying on their work with greater efficiency. 


Particular Equipment Applications 


There is very little in the way of new electrical devel- 
opments made primarily for construction operations, for 





WELDING SET FOR STEEL BUILDING CONSTRUCTION 


the reason that the demands of the industries at large 
have been so extensive and varied that suitable electric 
equipment has generally already been developed and is 
available. Motor and control designed primarily for 
material-handling equipment—such as cranes, ore bridges, 
car dumpers, unloaders, skip hoists, elevators and the 
like—are very well suited for the operation of derricks, 
hoists, winches, etc. General-purpose motors and con- 
trol are well suited for driving pumps and concrete- 
mixers and for other miscellaneous applications, although 
in this connection motors with special insulation and 
recently developed totally inclosed, fan-cooled motors 
might be used to advantage where the surrounding con- 
ditions as to moisture, dust and dirt are unfavorable. 
High-torque motors developed for various industrial 
applications are especially suited for conveyors. 

Air Compressors—Most major operations require a 
sizable air-compressor installation, and here the highly de- 
veloped synchronous motor fits in nicely. For the small 
portable air compressors, there have been recent devel- 
opments in motors and control in the way of modified 
standard equipment to make it especially suited for the 
severe vibration, as well as for the unfavorable condi- 
tions as to exposure incident in the operation of these 
machines. 

Portable and Hand Tools—A variety of small portable 
tools used in the carpenter shop, machine shop or directly 
on the work—such as saws, lathes, sanders, grinders, 
buffers, pipe threaders, drills and the like—are all avail- 
able with built-in motors and control developed especially 
for these machines, and there is continued progress in 
this direction. Small electric hand tools frequently 
found invaluable for certain small jobs are already quite 
highly developed, but each year shows some new devel- 
opments. 

Power Shovels—While the electric shovel is not used 
extensively in purely construction projects at the present 





time, its rapidly increasing use for quarrying, mining, 
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coal stripping and the like inélicates that it may have 
great advantages in construction work in= many 
cases. It is a good example of a highly perfected ma 
chine designed formerly for some other motive power 
and then especially for electric power, which has per 
mitted the design and operation of much larger units 
than would have been possible with other forms of 
motive power. The gas-electric type is available in 
smaller sizes for use where electric power is not available 
and, as one, manufacturer puts it, “Gasoline for power, 
electricity for flexibility.” The flexible operation is 
obtained by the use of separate and independent motor 
drives for the hoist, swing and crowd. The motors are 
direct geared to these motions and deliver their power 
in the same manner as the engines of the steam-shovel, 
giving high speed under light load, low speed under 
heavy load and stall with maximum pull under extreme 
load. 

Arc Welding—The development of the art of electric 
are welding in structural steel work is probably the most 
outstanding and promising of any of the recent devel 
opments. Electric are welders driven by electric motors 
or gasoline engines are available as a standard article in 
either stationary or portable units. Electric welding is 





MOTOR-DRIVEN PIPE-THREADING MACHINE 
FOR THE JOB 


now employed in a wide field of steel construction. The 
complete framework of several buildings has been 
entirely welded and the trend is toward this construction. 
In the construction of ships, pipe lines, large tanks and 
bridges and in the strengthening of present bridges 
electric welding is being used to an increasing extent. 
Improvements in the design of steel structures are being 
made with a view to realizing more fully the advantages 
of electric’ welding in the way of saving material and 
labor. The forward-looking architect, engineer or con- 
tractor will keep a close watch on this development. 
Electric Heating—Electric heat also has a field of 
application in construction. A new strip electric heater 
of 500-watt capacity has been recently developed, which 
should find wide application in cabs and pump -houses 
and in various other locations where it is desirable to 
keep the temperature above the freezing point or where 
heat is needed for the comfort of the operators. The 
electric glue pot and the tool room furnace are finding 


some application in the temporary machine shops ond 
carpenter shops. 





544 ENGINEERING 





ELECTRICAL WELDERS AT WORK ON 
STEEL FRAMEWORK 


Job Lighting—Floodlighting of construction projects 
has many advantages and is being applied more gen- 
erally. The results are greater safety to workers, work 
is speeded up and 24-hour day operation is feasible if 
necessary. Proper illumination is obtained by light 
sources from out-of-way points and the equipment is 
easily transported with minimum effort and low expense 
due to simple wiring. A new line of lightweight flood- 
lighting projectors particularly suited to this work has 
been recently developed in 250-watt, 500-watt and 1,000- 
watt sizes. The metal parts are non-ferrous and immune 
from rust, and other precautions in the design have been 
incorporated to make the projector weatherproof under 
most severe conditions. 

Automatic Control Installations—Flexibility of motors 
and control offer many possibilities in the way of auto- 
matic operation which might show real savings in 
attendance and labor. Sump pumps operated automati- 
cally from float switches are a simple example. An 
example involving more complication is the development 
during the past year of an ingenious interlocking con- 
trol system devised for the operation at predetermined 
time intervals of chutes delivering sand, gravel and 
cement to a traveling belt so as to secure automatically 
an accurate mixture for concrete. With the great variety 
of motor and control equipment available, there are pos- 
sibilities of devising many schemes of operation without 
excessive first cost which will bring about a saving in 
labor and more satisfactory work, particularly in large 
construction operations: 


Large Construction Operations 


As intimated early in this article, large construction 
operations were largely responsible for disclosing the 
benefits of electricity, and it is in such undertakings that 
the use of electricity is more or less taken for granted 
and, consequently, where the development of its use is 
being perfected. In undertakings referred to in these 
pages—such as the Cascade tunnel, the Moffatt tunnel, 
the Coolidge dam, the Pardee dam and the New York- 
New Jersey vehicular tunnel—electricity was invaluable. 
In the new 19-mile aqueduct tunnel for the New York 
City water supply it is interesting to note that approxi- 
mately 30,000 kw. capacity in electrical apparatus will 
be used and power will be purchased from power com- 
panies in the vicinity. For this undertaking there will 
be sixteen automatic Ward-Leonard hoists developed 
especially for this job, 46 storage battery locomotives 
designed particularly for this undertaking and sixteen 
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synchronous motors of 400 hp. for driving the air co 
pressors. On projects such as this, the engineeri . 
experience obtained in mining, material handling a: | 
the industries at large is available so that full advanta 
of the possibilities of electric power can be realized. 


Conclusion 


It appears at the moment that what the construction 
industry needs most is the development of an electric! 





SWIVELING FLOODLIGHT FOR FIELD USE 


consciousness, as it were, whereby greater use of elec- 
trical apparatus would be made. With the more general 
use would come a demand for new electric devices and 
machines requiring new electric motors and control, and 
if past performance can be relied upon, the manufactur- 
ers of electric equipment can be depended upon to keep 
pace with the demand of the industry. 





Building Codes Allow Welding 


Thirty-eight municipalities on the Pacific Coast now 
have sections in their building codes covering the electric 
welding of buildings, according to an item in the General 
Electric Review for April. This has resulted from the 
adoption by these cities of the uniform building code 
compiled by the Pacific Coast Building Conference, an 
organization made up of building inspectors and commis- 
sioners. The cities now operating under the regulations 
laid down by the uniform building code have followed 
the lead of Sacramento and Alhambra, which adopted 
that code late in 1927. According to the new building 
code, it is now legal for the commissioner of buildings 
in each city to grant permits for the erection of electri 
cally welded steel building frames. 
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Advance in Equipment Engineering 


Starting With the Craftsman, Progressing With the Engineer ‘Inventor and Culminating 
in a Design and Research Staff of Engineers, Equipment Engineering Has 
Attained a Standing of High Technical Character 


By E. H. LicHTENBERG 
Engineer, Koehring Company, Milwaukee, Wis. 


OW, where and under what circumstances does 

construction machinery originate? What, in suc- 

cessful practical production, is the process of evo- 
lution to the finished machine from an idea in someone's 
mind or from plain need for a suitable type of machine 
to perform a specific construction operation? Obviously 
a number of factors are involved in the unfolding of the 
answers. Broadly the reply is that in every modern 
equipment-manufacturing plant there is assembled a 
force of engineers, technicians and specialists who devote 
their entire time to p'anning, designing and improving 
equipment. Modern construction equipment is the ex- 
pression of engineering in all its methods of creative 
work. This was not always so. Indeed, it has come 
to be so within a short time. 


Period of the Craftsman 


In the early days of equipment manufacture, engineer- 
ing was almost unknown in the factory. Looking back 
only a generation, construction 
machinery was so limited in 
variety and was constructed in 


portant members of the shop organization. Some of the 
machines manufactured under such crude conditions are 
still at work rendering service in the construction field, 
monuments to the fine skill and purpose of these pioneers. 


The Period of Inventive Engineering 


The advent of the engineer into equipment design came 
logically (1) to bring the growing needs of the contractor 
to the factory and translate technically these needs into 
efficient designs for machines to accomplish a job, (2) 
to provide drawings for the manufacturing processes of 
all parts, and (3) to prepare specifications for the pur- 
chase of correct materials. The engineer was not at this 
time concerned so much with the development of engi- 
neering routine nor had he in his immediate staff any 
specialists to search for developments along certain lines 
and advise him on new design. The engineer was faced 
with increasing new requirements from the field. An 
inventive mind_was needed to meet these conditions. New 

ideas in machinery must be 


Equipment production today calls on every re- provided. Greater production 
source of engineering. It is no longer the accom- jn the moving of material and 


such a crude, simple manner 
to meet the slight needs of the 
time that the engineer was 
practically a negligible factor. 
Then the tremendous construc- 
tion requirements of the world 
had just begun to manifest 
themselves. The motor vehicle 
with its insistent demand for 


plishment of the inventor and the shop craftsman. 
An engineering staff often running into scores of 
specialists designs modern construction equipment. 
In their work these men call on research and tests 
in every field of engineering, they follow the devel- 
opment of invention and they keep in close touch 
with construction in the field. They work as 
closely to ideals of economy,’ durability and 
appearance as do engineers in any branch of the 
profession. Machinery for construction is not a 


the placing of concrete was 
constantly insisted on. The 
simple open machinery trans- 
mission was passing and the 
engineer sought advanced 
methods, inclosed units, fine 
steels, heat-treating ~ processes 
and all the phases of machine 
design that would produce 





roads and bridges had not been — gortyitous creation, but 


a purposefully designed machines al le quietly and 


realized as a family and busi- tool. It is to explain how all this is that Mr. efficiently to produce greater 


ness necessity. The great pro- 
grams of land reclamation, 
flood control, power develop- 
ment, sanitation and water 
supply, building, and private 
and public works generally were all to come. The 
production of equipment had its very modest beginning 
in these early times. 

Then also the manufacturer, perhaps having a vision of 
the great development to come—the necessity of enor- 
mous movements of materials—but curbed by the in- 


prepared this article. 


fancy of construction, had himself to be the originator. - 


A man of ingenuity and practical experience, he inspired 
creation. In his shop those fine mechanics of a past 
generation, trained in all phases of shopwork, developed 
his ideas by their practical skill. 

The manufacturer and the shop mechanic were the 
progenitors of a movement that was to demand later from 
the trained engineer the ultimate capacity of that profes- 
sion adequately to meet the machinery requirements of 
the construction field. In those days the templet and 
the gage were more familiar than the blueprint and spe- 
cification; the blacksmith, usually an inspired artist in 
the fashioning of metal, and the carpenter were the im- 


Lichtenberg, a trained equipment engineer, has results. 
It will repay every user 
of equipment to read it that he may know the 

extent and quality of his engineering resources Let us examine the or- 


Now the Staff of Specialists 


ganization, the working plan, 
if you will, of today’s engineering staff. It is far indeed 
from the era of the manufacturer-shop-mechanic team. 
The modern equipment manufacturer’s staff of engi- 
neers consists of a large group of highly trained special- 
ists. Their services are specialized. For instance, a 
structural engineer calculates and designs the structural 
steel frame; a mechanical engineer designs the transmis- 
sion ; another the crawler traction; another is a specialist 
on certain ‘functions that the machine is intended to per- 
form; another specializes on automatic mechanism, and 
another studies the action of materials and their control 
to meet the increasingly rigid specifications of the field 
engineers and scientists. An automotive engineer is on 
the staff to bring to the machine the practice of automo- 
tive design in all its phases, affecting materially the prac- 
tice of the shop forces. An electrical engineer works out 
the requirements of the electric devices. 
All these engineers work in co-operation and under 
guidance to produce a piece of equipment that (1) will 
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perform well in the field, (2) has parts that can be made 
with the available shop equipment and therefore be eco- 
nomically manufactured, and (3) looks well. It may be 
a far cry from art to construction equipment, but never- 
theless all like to see balance, proportion, composition, 
harmony and graceful lines in a piece of equipment, be 
sit tractor, grader, shovel, paver or what not. It is not 
always easy to incorporate the various elements into a 
design, but the engineer must not fail to make the 
attempt. It does not increase the cost of the unit but 
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the universities, tests are conducted, results are tal) 
lated and deductions are obtained from the surveys . 
the consulting engineers. These reports,are studied a: 
the findings are used by the staff of the engineer as co 
ditions warrant. 

The engineer from his experience must advise and ai 
contractors in all parts of the country in the proper u 
of all kinds of materials as they affect the machine. TT! 
specifications of the state highway departments are stu:- 
ied by the experts on the engineer’s staff and investigate: 





COMPACT SIGHTLINESS DISTINGUISHES MODERN EQUIPMENT DESIGN 


should decrease it. A machine, moreover, that looks 
well, is nicely proportioned and is well balanced usually 
performs well. 


A Chief Engineer Co-ordinates 


Co-ordination and guidance of the staff operations is 
the task of the chief engineer. His is the duty to see 
that their efforts produce a good line of equipment that 
is readily salable. The product must be salable. This is 
vitally important, because obviously to produce a machine 
that has no sale command is time and money wasted. 

The clerical staff of the engineer includes the junior 
draftsman, skilled in carrying out the ideas of the engi- 
neer in practical form to suit the pattern shop, foundry, 
machine shop and erecting departments, and also a chief 
clerk and assistant whose duty it is to transmit orders 
and instructions to the shop and take care of records and 
drawings. 


Tasks Are Comprehensive 


\ knowledge of patent practices is required. An im- 
portant duty of the equipment engineer is the patent 
protection of ideas for the manufacturer. All ideas that 
are patentable are covered properly in the Patent Office. 
This work assumes large proportions in the manufacture 
of an extensive line of equipment. Drawings and cases 
to be prepared are filed and followed up. This is the 
special duty of an engineer through and with the patent 
attorney. A continual search through patent records for 
developments in the construction machinery and other 
fields is the constant care of the engineer. His vigilance 
in this task is of the utmost importance to the interests 
of the manufacturer, so that he does not encroach on the 
rights of others. 

The equipment engineer has constantly to search for 
new developments in power producers to meet the needs 
of the contractor and conditions under which he works. 
In this search he consults with the expert technicians of 


in the field. The equipment engineer is actively inter- 
ested and co-operates closely with highway engineers, 
civil engineers and architects. A knowledge of the high- 
way engineer's aims, of the transportation problems ot 
the state and the city, are the equipment engineer's 
responsibility. An active participation to formulate solu- 
tions for these problems and the mutual interchange of 
suggestions and ideas is a necessity for the growth of 
construction, ° 

The engineer has to investigate machines in the field 
to substantiate ideas started and to obtain a new concep- 
tion of the contractor’s needs. A constant contact with 
the ever-changing conditions and specifications is very 
important. It is important not only for the engineer but 
also for his statf to view the results obtained from new 
devices and bring back approval or disapproval for the 
production of these devices in quantities. A knowledge 
of the contractor’s immediate problems and a sym- 
pathetic and intelligent interest in approaching them are 
necessary in the engineering staff correctly to prepare 
for future needs. These the engineer must obtain from 
the sales representatives in the different territories so 
that any new design may answer the requirements of 
each particular locality. 

From the foregoing it can be seen that equipment engi- 
neering has advanced to a place well to the forefront 
with other branches of the engineering profession. .Al- 
though machine design is its main purpose, it performs 
a broad service to the constructors seeking quicker and 
better ways of doing the nation’s work. Machinery 
designed for construction involves all phases of engineer- 
ing, automotive, electrical, structural, mechanical, hy- 
draulic, hoisting, chemical, concrete, highway, and civil. 
In the degree that the equipment engineer and his staff 
understand and apply these phases of engineering to their 
product, so will the machines fulfill the needs of the 
constructor. 

When a design is found that has merit and is exten- 
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A BUCKET THAT CAME AS A FLASH OF INSPIRATION 


sively used and becomes familiar to the public, it then 
must be a characteristic of each succeeding model and 
express the individuality of the manufacturer, just as 
each member of a family shows certain characteristics of 
that family. Thus a mechanical policy is established 
which supersedes and dominates every other policy that 
the manufacturer may have. It is by no means easy to 
give each succeeding new model this peculiar character- 
istic, because with time and changing engineering per- 
sonnel, the mechanical policy is often overlooked to the 
detriment of the manufacturer. 

There are numerous examples, and no doubt the 
reader can easily recall manufacturers who have lost 
their individuality as expressed in the design of their 
product and have become merely another manufacturer, 
or have gone out of business entirely. There are also 
numerous examples of manufacturers who have held 
steadfastly to a mechanical policy to their advantage and 
profit. For instance, a leaning wheel has become the 
outstanding characteristic and mechanical policy of one 
manufacturer. In another the characteristic design or 
graceful lines of the machine expresses the maker’s indi- 
viduality. Surely no one has mistaken a Packard auto- 
mobile for some other car, regardless of model and 
regardless of when and in which year it was built. 


Where Ideas Originate 


New ideas for machines or improvements are of three 
kinds: 

1. Those that come as a flash and then are put into 
tangible form. For instance, an engineer while on a 
train glanced out of the window of the car just as a 
paver working on a road dumped concrete out of the old- 
time boom bucket in a heap. The thought suddenly 
struck him, “Why not turn the bucket around 90 deg. 
and dump the bucket crosswise while traveling, thus 
spreading the concrete in a broad ribbon?” This was soon 
afterward done, and as a result the labor of thousands 
of men has been saved. 

2. Those that come after making extensive experi- 
ments and which may not have any relation to the 
original purpose of the experiment. 

3. Those that have no form or outline, but are merely 
in the nature of a future ideal. To illustrate: For years 
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the water valves on mixers were a source of much annoy- 
ance because of the dirt, rust, gravel and constanth, 
varying high pressures in the water. Various valve man 
ufacturers were consulted; a form of valve was con 
structed, tested and discarded; another form was built 
and relegated to the scrap heap and another and another 
until finally, after eight years of experiments, trials and 
tests a mechanism was built which somewhat approached 
the original ideal. 


Scientific Approach Paramount 

There are many problems which confront the engi- 
neering statf of the equipment manufacturer, but each is 
and should be approached scientifically. That means, as 
it has been said, first to find the simplest possible state 
ment of the problem. That is generalization from the 
faculty of imagination. What is the problem? Having 
got it clearly in view, the next step is one of analysis 
Break the problem down part by part. This is research, 
or fact finding. The third act is that of synthesis 
Weigh the facts, evaluate them, reconcile them; then put 
them all together again and regard the problem as a 
whole. As a whole, its appearance is not the same as it 
was before analysis. The change is owing to the fact 
that now there is exact knowledge of the problem’s in 
wardness; this knowledge plays on its outwardness and 
modifies it in a significant manner. 

There is indeed no seeing a thing whole without analy- 
sis. What one sees as an illusion of the whole is merely 
the surface and not all of that from any one view. One 





LATEST STEP IN AN EIGHT-YEAR SEARCH 
FOR AN IDEAL 
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could never know what a motor car is from looking at 
the outside of it. By driving in it you may learn what 
it can do, but you will not know if it is making the right 
sound or what a sudden change of sound or behavior 
signifies. Having broken it down and built it up again, 
then you know and see it in an altogether different way. 

That is all there is to the scientific approach in prin- 
ciple. It is the same to an economic difficulty, to a prob- 
lem in physics or to a piece of intricate mechanism. First 
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the imagination to generalize the problem, which js 
isolate it for the purposes of action and then analysis 4» 
synthesis, all to the end that judgment may be inforn.« 
by exact knowledge. 

Indeed, it is this searching for knowledge by the equi)- 
ment engineer which has freed the construction industry 
from the grind and drudgery of an old order of thinys 
Only by man’s advancement in the mechanical master, 
of construction has this new freedom been made possible 





Equipment Standardization an Economic Need 


A Discussion of the Accomplishments and Opportunities in Simplification and 
Standardization of Construction Equipment—Economic Gains Shared 
Alike by Manufacturers, Contractors and Building Public 


By C. S. EMBreEy 


Assistant Engineer, Associated General Contractors, and 
Secretary, Mixer Manufacturers Bureau, Washington, D.C. 


ILLIONS of dollars are spent annually for 

construction equipment designed and produced 
a almost solely upon the individual judgment of 
the manufacturer. Improvements in design and eff- 
ciency have crowded one another in almost endless suc- 
cession, and numerous types and models of every type of 
equipment have been put into production and on the 
market. Sizes ‘are too close together and models are too 
numerous, in many instances differing from one another 
but slightly. Equipment produced by one manufacturer 
often differs considerably in measured capacity from that 
of another, although in both instances the nominal rating 
is the same. ‘There is in the whole situation a definite 
economic waste which can and should be gradually 
corrected. 

Economic Situation Pressing 


Neither the manufacturers nor the contractors who 
purchase their products have until recent years given 
much thought to the economics of the situation. There 
is now, however, a gradually awakening realization on 
the part of both that some form of control is desirable. 
Competition is not lessening for either the manufacturer 
or the contractor, and there is a growing conviction that 
a conscious effort to control investments and expendi- 
tures in construction equipment will have an acceptable 
effect upon the profit column. The production of 
numerous sizes and models differing but little from one 
another and not all having a ready sale is proving burden- 
some to manufacturers. The 
early obsolescence of expen- 
sive equipment by the frequent 
introduction of new models 
and sizes is likewise a heavy 
financial burden on the con- 
tractor, and he finds it difficult 
to pas¢ this along to the public, 
even while reluctantly appre- 
ciating the necessity to do so 
if he is to stay in business. 

Equipment standardization 
is thought by many manufac- 
turers and contractors to be a improvement 


contractor. 


satisfactory solution for all vidual initiative is not stifled; the manufacturer 
concerned. At the present is free to develop his product to any maximum of 
time industrial standards re- performance, durability and utility. 


Salient Facts 


lating to size, capacity and performance in the con- 
struction equipment manufacturing field are virtually 
non-existent. The performance standards covering safe 
loads and tipping capacities adopted in 1921 by the Loco- 
motive Crane Manufacturers Association, and the con- 
crete mixer standards promulgated in 1924 by the Mixer 
Manufacturers Bureau in conjunction with the Asso- 
ciated General Contractors of America, appear to be, 
after a search of accessible records, the only contribu- 
tions. 

Concrete mixer standardization has been successful. 
For a number of years the mixer manufacturers have 
produced a simplified line of sizes with standard capac- 
ity ratings. Savings in costs estimated at an average 
of 7 per cent have been realized, and trade practices 
have been greatly improved. The standard sizes of mix- 
ers and pavers have proved adequate to the needs of the 
contractors, and the results. have been beneficial to all. 
No changes in sizes or capacity ratings are made except 
by agreement between the manufacturers and the con- 
tractors. 

The accompanying extract from the provisions of the 
Concrete Mixer Standards, fourth revision, is illustra- 
tive of the control made possible through standardization 
when it can be stated that members of the Mixer Manu- 
facturers Bureau, who are collectively responsible for 97 
per cent of the total production of concrete mixers and 
pavers in the United States, subscribe to and are bound 
by the standards. The standardization of construc- 
tion equipment consists of 
two distinct operations: (1) 


The production of numerous sizes and models is the elimination of ees 
proving burdensome to equipment manufacturers. sizes and models, which —. 
Early obsolescence by frequent change of size be termed simplification ; and 
and model is a heavy financial burden on the (2) the standardization of ca- 


pacities or performance of 


Concrete-mixer standardization has been suc- those which remain. Further 
cessful; 97 per cent of the output is standardized Standardization relating to me- 
at an average saving in cost of 7 per cent. 


Standardization is possible to some degree in not be desirable at the outset 
every line of construction equipment. 


chanical features may or may 


of a program or at some stage 


Standardization does not halt progress in the thereafter, but whether or not 
of construction equipment; indi- such refinement is ever under- 
taken, the important economic 
objective is attained through 
the first two steps. 
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While standardization can be successfully initiated and 
kept in force by the manufacturers themselves, the work 
can be made easier and more quickly effective if the 
counsel and co-operation of the contractors is sought. 
‘The Associated General Contractors of America, repre- 
senting a large cross-section of the contracting fraternity, 
can and will be helpful to any group of manufacturers 
in determining matters of size, capacity and _ style, 
promulgating standards and keeping them in force. 

Standardization can gain a toehold somewhere in 
almost every line of construction equipment manufac- 
ture. It would be possible for the manufacturers of 
cranes, excavators, backfillers, power shovels, trenching 
machines, derricks, hoists, tractors, trucks, excavating 
and material-handling buckets, road-grading machinery, 
portable elevating and conveying machinery, batch boxes, 
industrial haulage equipment and other items of equip- 
ment to find points upon which standardization programs 
can be based. Such programs need not be far-flung nor 
intricate to be effective and beneficial. They need not 
at the beginning be of such a drastic nature as to work 
undue hardships on the manufacturers. 


Benefits of Standardization 


Where a determined effort toward standardization is 
made by any group of manufacturers, it should be but a 
short time until its beneficial effects are felt. Greater 
efficiency in the shops and reduced production costs 
should follow. Dead stocks of unpopular sizes and 
models for which there is no steady demand are eventu- 
ally eliminated and the manufacturer is relieved of the 
investment in this class of machinery. Money and pro- 
duction facilities and sales effort can be concentrated 
upon sizes and models for which there is the maximum 
demand. The manufacture and stocking of repair parts 
can be controlled in a manner which permits of a high 
degree of efficiency in servicing the consumer, while 
keeping the investment and cost of stocking and handling 
at a minimum. 

Standardization should relieve numerous aggravating 
and costly competitive sales practices. When manufac- 
turers in a group are well started on a co-operative 
standardization program they are relieved of the neces- 
sity of out-thinking one another in the matter of produc- 
ing new models to ‘catch the trade. They find themselves 
engaged in making the same sizes and capacities, and 
can turn their energies toward developing their indi- 
vidual products to the highest degree of efficiency. The 
necessity of meeting “something new” put on the mar- 
ket by a competitor is greatly lessened. 

Standardization does not stop progress in the improve- 
ment of construction equipment. Individual initiative is 
not stifled and the manufacturers are still free to develop 
their products along lines of performance, durability and 
utility. Standardization seeks only to check unwar- 
ranted changes in sizes and capacities brought about by 
uncontrolled competition. It has the effect of substitut- 
ing intelligent group action for individual enterprise. 

The question of obsolescence is a serious consideration 
to the contractor. With standardization he has fair 
assurance that the investment he makes today in an 
expensive machine will not be quickly impaired by the 
appearance on the market of a new model shortly after 
he purchases. The frequent introduction of new models 
often has the effect not only of making obsolete earlier 
ones before their time but of seriously affecting the 
economic usefulness of other equipment operated in 
conjunction with them. In the engineering construction 
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STANDARD SIZES, PROPORTIONS AND BATCHES 
FOR CONCRETE MIXERS 


Standard Sizes: 

(a) Seven sizes of construction mixers shall be standard and 
shall be 34-S, 5-S, 7-S, 10-S, 14-S, 21-S, 28-S, and no intermedi- 
ate sizes shall be manufactured. For the present, sizes below 3}-S 
and above 28-S shall not be standard, but may be aaa 
by members. 

(b) Three. sizes of paving mixers shall be standard and shall 
be 10-E, 13-E, 27-E. No other size shall be manufactured. 

P fenesenn ‘and Batches : 

(a) Standard sizes of construction mixers and paving mixers 
shall be guaranteed to hold and properly mix the following pro- 
portions and batches: 


Proportion and Size of Batch in Bags of Cement 
Proportions 34-S  5-S 7S 10S 14S 21S 28S 10E 13-E 27-E 


1-14-3 1 i 2 3 4 6 8 2 4 7? 
1-14-34 ; 1 1 2 3 5 7 2 3 7 
1-2-3 ; 1 1 2 3 5 7 2 3 7? 
1-13-34 4 1 1 2 3 5 7 2 3 6 
1-2-34 ; 1 1 2 3 5 7 2 3 6 
1-2-4 ; 1 1 2 3 4 6 2 3 6 
1-23-4 3 1 1 2 3 4 6 2 3 5 
1-2-5 4 3 1 2 2 4 6 1 2 5 
1-23-5 4 ‘ 1 1 2 4 5 1 2 5 
1-3-5 ‘ 4 1 1 2 3 5 1 2 4 
1-3-6 4 ; 1 1 2 3 a 1 2 4 








field, equipment represents a large capital investment to 
the contractor, and the cost of ownership of this equip- 
ment is a large part of his charge to the public for con- 
struction service rendered. Not only should the 
machinery be durable and efficient in performance but 
the investment should not be prematurely depreciated. 
Standardization will help prevent this, and in taking up 
such work both the manufacturers and the contractors 
can promote their own interest and ultimately pass on 
to the public an improvement in construction practice 
which should redound to their benefit. 





Bronze Brick Certifies Materials and 
Workmanship in Buildings 


A bronze brick of conventional size will be inserted 
in the walls of future brick buildings which incorporate 
excellence in material and workmanship complying with 
standards set by the Common Brick Manufacturers 
Association. The plan was originated two years ago with 
the Cleveland Ohio Clay League and is now being 
nationalized by the Common Brick Manufacturers Asso- 
ciation. In one of the latter association’s recent publica- 
tions the following is given concerning this certification 
idea: “It means that the walls of every home so dig- 
nified are built of burned clay products, either solid or 
of hollow Ideal wall construction, or of brick backed with 
hollow tile ; moreover, that the workmanship is first class 
and the materials as good as or better than the require- 
ments of the specifications of the American Society for 
Testthg Materials. It is the first active co-operation with 
the U. S. Bureau of Standards in its effort to induce all 
manufacturers of building materials to certify the quality 
of their products. Heretofore no house has carried a 
guarantee covering what is in its walls. Eventually every 
manufacturer in our membership who participates in this 
plan will supply bricks which have been graded, after 
laboratory test, according to the specifications of the 
American Society for Testing Materials. Expert engi- 
neers will inspect all construction to be certified. So 
when the bronze brick is set into the corner of your house 
and the district association secretary hands you the 
certificate which goes with it, you may have the very 
comforting confidence that your louse is as good as can 
be built. And when you want to sell it, this certifica- 
tion will be worth many dollars to the resale price.” 
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Epochal Developments Made in 
Equipment Engineering 


Mobility, New Kinds of Power, New Materials, Simplification of Structure and Oper- , 
ation, Greater Automaticity, Centralized Control, Elimination of Friction and 
Functionalization Have Revolutionized Construction Equipment 


By R. Burpette DALE 


Consulting Engineer and Head Instructor in Machine Design, 
Pratt Institute, Brooklyn, N. Y. 


HIRTY years have witnessed greater advance in 

the invention and use of machinery for construc- 

tion than was recorded in all time previously. An 
inquiry into the basic influences is well worth while. 
Primarily we must look to the human mind itself. We 
are becoming machine-minded, or, to state the thought 
even more directly, power-minded. To build we must 
dig, delve, drill, cut, crush, mix, move and handle masses 
of material. There are two ways to do these things, by 
means of human labor and by power-driven machinery. 
We have chosen the latter. 

The power-mindedness of organized society is one of 
the most significant and outstanding contributions of the 
present age to world history and development. No 
longer is it possible adequately to measure human prog- 
ress in terms of man-hours of labor; we must use a 
new unit, kilowatt-man hours. 

Operating Speed Multiplied 

Such results would not have been possible were it 
not for certain epochal developments in the progress of 
the mechanical arts. The first power-driven machines 
were heavy, awkward, clumsy and inadequate as judged 
by modern standards. Probably the most important and 
essential principle involved in their improvement is one 
which is less readily apparent to the uninformed than to 
the technical man. It is that, in problems of machine 
design, power and torque are co-ordinated in that while 
the power throughout the machine is practically constant, 
the torque varies inversely as the rotative speed. 

High rotative speed for a given power, since the torque 
is lessened, results in lighter weight, more flexible, more 
portable and usually less expensive machine structures. 
Force is a function of torque; if torque is reduced, the 
applied force is reduced. The constant aim of the ma- 
chine designer, particularly for certain types of machine 
structures which lend themselves to this development, 
has been to increase speeds and thus reduce the torque 
and consequently the applied forces. Results have not 
been obtained without effort. Improved materials, ad- 
vances in lubrication practice, use of friction-reducing 
bearings, improved technique of design, all these have 
had an important bearing on the problem. 

As applied to contractor’s equipment, this principle 
of the use of higher speeds for the moving parts of 
machines, and therefore of the machines themselves, 
has resulted not only in improvements of such machines 
but also in vast improvements in functionalization. Time 
is an intensely important element in construction opera- 
tions, not only in so far as the actual lapse of time re- 
quired for a given task is concerned but also as it affects 
co-ordination of time elements required to complete the 





structure. For example, materials handling must be 
co-ordinated with operation functions. If this is not 
accomplished, exasperating and expensive delays are sur 
to occur. Higher-speed machinery has resulted in regu 
lar speed of construction progress, with all its benefits 


Higher Perfection of Structure 


The use of improved materials for machine members 
as such materials have become available, and the greater 
knowledge of the properties of suitable materials, have 
had a far-reaching influence upon the design of con- 
tractor’s equipment Materials of higher strength have 
been made commercially available. The use of many 
new steel alloys, for example, has made it possible to 
reduce total weights, often with increased useful-life 
expectation for the machine. It has been possible to 
reduce the design factor of safety because of more ac- 
curate stress analysis, greater knowledge of fatigue fac- 
tors, more accurate control of the quality of the materials 
used and more accurate inspection control of the finished 
parts. 

Another recent innovation which comes near to being 
epochal is the more general use of rolled steel shapes 
in place of heavy castings for machine frames. The 
art of welding has contributed largely to this change. 
Improved tools and factory methods for bending, form- 
ing, cutting, coping, framing and welding steel members 
have made it cheaper to use such construction than to 
use heavy cast iron, involving the use of expensive pat- 
terns and core boxes as well as foundry expense. 


Working Friction Reduced 


Lubrication is another factor which has undergone 
revolutionary changes. Proper lubrication becomes more 
and more important as speeds are increased. Not only 
have the lubricants themselves been greatly improved 
but lubrication systems with central control similar to 
those used for chassis lubrication for an automobile, 
have been developed for all classes of contractor’s equip- 
ment. Efficient lubrication reduces wear, prevents break- 
downs, steps up operation speed, reduces lubricating 
expense and results in economy of care and maintenance. 

Friction is an enemy of the efficient use of power. 
Friction losses are rather difficult to detect because they 
are hard to measure. How great are the friction losses 
in any given machine is a difficult question to answer 
unless accurate measurements of power input and output 
are made. The generous use of anti-friction ball or 
roller bearings has greatly helped this situation. Such 
bearings have been greatly improved in recent years. 
Anti-friction bearing technique provides for improved 
installation, protection from dust and grit, take-up and 
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ljustment, proper alignment, freedom from vibration 

| the efficient distribution of both thrust and radial 

is. In addition to these very apparent advantages, 

the use of anti-friction bearings results in increased life 

o! the machine, reduces maintenance expense and cost 
of operation and increases reliability. 


Mobility Sublimated 


\stonishing progress in mobility of equipment has 
been achieved. The practical development of the auto- 
mobile for commercial purposes has had a profound and 
lasting effect upon contractor’s equipment. Such ma- 
chinery must be portable, because it is used only tem- 
te during the construction of the structure. It 
must be brought to the site at the beginning of the con- 
struction period and removed after the work is completed. 
Certain types of structures, such as hard-surfaced roads, 
sewer and water main projects and pipe lines, cover a 
great deal of territory. In jobs of this type the utmost 
portability is required. Certain other types must com- 
bine function with mobility, such as road rollers, scrapers, 
ditchers, surfacers, pavement layers and power shovels. 
The development of the track-laying mobile, such as the 
caterpillar tractor, which travels upon its own road, has 
made mobility possible on rough, irregular and marshy 
eround. 

Another extreme necessity for portability is demanded 
by large construction projects in congested cities where 
storage space is not available. During the excavation 
period large quantities of material must be immediately 
removed from the'site. The only way in which this can 
he accomplished in many instances is by trucking the 
material away through city streets. Trucks with dump 
bodies which are loaded by power shovels at the site are 
generally used for this purpose. Not only does the capi- 
tal investment require that this work be done expedi- 
tiously but the traffic congestion in the narrow streets 
of large cities means that the trucks used for this pur- 
pose must be reliable, powerful, flexible and speedy. 
After the excavation is completed a continuous stream 
of bulky building materials must be delivered to the site 
at the proper time and in the required sequence. Ade- 
quate and reliable trucking equipment suitable for the 
purposes just described has been one of the most out- 
standing recent developments of construction equipment. 

A very few years ago, counting time in a relative 
sense, practically the only functionalized equipment 
which was readily portable was the mortor-driven saw- 
mill for the wood lot. It consisted of a circular saw 
mounted on bearings and belted to a gasoline engine. 
This apparatus was mounted on the running gear of a 
wagon and was drawn by a pair of horses. At the pres- 
ent time practically all the functionalized equipment 
needed by the construction contractor may be mounted 
on a self-propelled vehicle. The applications and ar- 
rangements are legion. Power equipment may be pro- 
vided with a separate power plant, or the power may be 
obtained from a power take-off on the truck engine. 

To mention only a few instances of such functional- 
ized equipment, we may allude to portable derricks and 
hoists, power-driven pumps, gasoline-motored electric 
generators for lighting, welding and other purposes, air- 
compressor units, motorized firefighting apparatus, man- 
hole and cesspool cleaners, street sweepers and sprinklers, 
power shovels and excavators, pavement surfacers, road 
rollers and scrapers, concrete mixers, rock crushers, tar 
heaters and mixers, piledrivers, sandblasters and pneu- 
matic painting machines, cement guns and many other 
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applications. One manufacturer of commercial trucks 
reports the application of more than 200 different types 
of functionalized equipment, more or less standardized, 
which have been mounted on trucks of his make. The 
possibilities in this field appear to be limited only by the 
ingenuity of the designer and the demands of the user. 


Power Plant Revolutionized 


Light, powerful and flexible motors using gasoline as 
a fuel have been developed. Because of the enormous 
demand for these engines, factory production methods 
have been so perfected in the automotive industries that 
these motors may be built to sell, with the 
separately, at an astonishingly low price. Such motors 
are remarkably safe, reliable and easy to operate in com 
parison, for example, with steam-driven motors. A 
comparatively new development in America consists of 
motors using heavy oil for fuel. Progress here is in its 
infancy, but many engineers believe that the 
engine will be the power plant of the future. 
ments are being watched with unusual interest. 


chassis or 


heavy-oil 
Develop 


Functionalization Increased 

The functional performance of equipment has taken 
on new meaning. Functionalized equipment may be of 
two kinds: single-purpose machines and multiple-purpose 
machines. Motorized multiple-purpose equipment is 
used for more or less standardized but complex tasks. 
For example, the making of house service connections 
for public utilities involves several separate tasks. It 
may be that the surface of hard pavement must be broken 
and removed. A ditch must be dug through hard soil. 
Tree roots must be removed. Tunnels must be run un- 
der concrete sidewalk. The main must be tapped and 
the service pipes connected. After the service is installed 
the excavation must be filled, the earth tamped back into 
the ditch and the pavement replaced. For this service a 
portable air compressor mounted on a high-speed motor- 
ized chassis is provided. With this goes a suitable air 
hose with reel and a full complement of pneumatic pave- 
ment breakers and diggers, pipe-tapping machine, pneu- 
matic winch and the necessary hand tools. 

Many other examples, equally interesting, of multiple- 
function equipment might be mentioned. A recent ma- 
chine. for a complex task is the “ballast cleaner” 
developed by the Pennsylvania Railroad. This enormous 
machine moves continuously along the track, scooping 
up, cleaning and relaying the rock ballast. There are 
the more familiar portable rock crushing and screening 
plants, portable asphalt plants, truck excavators, concrete- 
paving mixers and finishing machines, and convertible 
power shovels. The principle behind all is extreme 
functionalization. 


Conclusion 


Broad developments only have been considered. What 
they mean to the constructor scarcely requires emphasis. 
Just how have these signal developments, the product 
of inventive genius and engineering skill, during the 
past few years touched upon and affected society? We 
are living in a new age, we are thinking new thoughts 
and our young men are dreaming new dreams. Humanity 
has greatly benefited by these modern inventions. Trans- 
portation and communication have been revolutionized. 
Industry and employment of labor have been accelerated. 
Commerce is interlarded with human interest as never 
before. Civilization is being mechanized—but with bene- 
ficial results. 
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Concrete-Mixer Improvement and Progress 


Factors in Mixer Development—Mixer Production Standardized—Mixer 
Types Defined—Design and Construction Progress—Paving- 
Mixer Development—Water-Tank Development 


By J. E. BusHNELL 


Chief Engineer, Ransome Concrete Machinery Company, 
Dunellen, N. J. 


HE concrete-mixer, and particularly the special 

concrete-mixer for paving, has developed almost 

immeasurably, compared with early commercial 
mixers, in efficiency and reliability as a machine for 
producing mixed concrete. Mobility, simplification of 
mechanical control, automatic water control, mixing-time 
control, lubrication, better structural design, materials 
and workmanship, etc., are all characteristics that have 
been developed in a short period. This article is planned 
to epitomize this advance and indicate its value in con- 
struction. 

Factors in Mixer Development 


To the architect or engineer the concrete-mixer is a 
device which partly produces one of his materials of 
construction. He wants it so to perform its function 
of converting the cement, ag- 


mining the acceptable drum size for any given rating. 
The sizes listed are’ the standard sizes, and no inter- 
mediate sizes are to be built unless the list is changed. 
Some smaller mixers are built, but the important sizes 
not listed are the larger mixers, not standardized as yet, 
but built in 42S, 56S, 84S and 112S sizes. With this 
well-defined field the manufacturer’s efforts are largely 
confined to developing the mechanical and_ structural 
parts of his product and to improvement in its mixing 
functions. 
Mixer Types 


The present method of designating a mixer by a size 
number which approximates its output in mixed concrete 
per batch was not always in use. Arbitrary numbers 
and numbers representing capacity in loose materials 

per batch have been used. Mix- 


gregate and water into a thor- Few machines employed in construction illustrate ers have not all developed along 


oughly mixed batch that, if he better the mechanical advances in equipment and 
correctly controls the propor- the processes followed in equipment engineering 
than does the concrete mixer, and particularly the 
paving mixer. Compactness and symmetry, mobil- 
ity, automaticity and functionalization have all 
proceeded far in concrete mixers. It is almost 
unique among construction machines in the fact 
that it has come to a fair degree of standardiza- 
tion. In this article these points are emphasized 
in a manner which makes the account of mixer. : 
development typify equipment development gen- ‘8 tWO openings, these are 
erally. There are today few functionalized charged and mix with the drum 
machines which display a higher type of engi- in a horizontal position and tilt 

neering skill than does the paving mixer 


tioning and placing of the batch, 
the resulting concrete construc- 
tion will meet his requirements. 

To the contractor the con- 
crete-mixer is a tool, part of 
his construction equipment. 
Some one of the standard types 
or sizes will meet the majority 
of his problems, but occasion- 
ally a particular case arises ne- 
cessitating the development of 
a special tool and demanding 
the best that the combined efforts of the contractor and 
equipment designer can produce. 

To the mixer manufacturer the concrete-mixer is a 
problem in design, production and distribution in com- 
petition with other manufacturers of like equipment. 

Recently additional groups have joined the above- 
named three, the interacting interests of which have in 
the past determined concrete-mixer improvement and 
progress. The central mixing plant and the device for 
mixing en route or after arrival at the job are exerting 
a very strong influence. The water-cement ratio method 
of proportioning promulgated by Duff A. Abrams has 
been the major recent factor advanced by the engineering 
or research group. 


Mixer Production Standardized 


The mixer manufacturers have added enormously to 
their relative strength among the groups by forming the 
Mixer Manufacturers Bureau, which is affiliated with the 
Associated General Contractors. This organization has 
adopted a mixer nomenclature, a list of standard sizes of 
construction and paving mixers, a table of batch capac- 
ities for the various sizes, and other standards. It has 
recently adopted a drum-volume-limit method of deter- 


the same lines; the various 
types now being offered for 
sale are as follows: 

1. Tilting drum or tub type 
mixers having one drum open- 
ing through which materials 
are charged and discharged 
(Fig. 1). 


2. Tilting drum mixers hav- 


the discharge end down to dis- 
charge the batch (Fig. 2). 

3. Non-tilting drum mixers having two openings and 
discharging by means of a discharge chute which swings 
into the drum (Fig. 3). 

4. Non-tilting drum mixers having two openings, one 
of which is closed while mixing and is opened to dis- 
charge (Fig. 4). 

5. Paving mixers. 

It will be noticed that the differences between these 
various types are almost entirely in the manner of dis- 
charge, this being partly true of the paving mixers, which 
are usually equipped with means for distributing the 
discharge. 

Figs. 5, 6, 7 and 8 illustrate the various methods use 
for charging. The low charger is economically confined 
to use on the smaller sizes except in special cases. The 
batch hopper may be charged in various ways as by 
wheelbarrow, power-operated skip hoist, direct from 
batch-measuring boxes or by trucks which have previously 
received measured batches. 

The power charging skip may be of the simple type 
shown in Fig. 3, or it may have an open end to permit 
the entrance of trucks for discharging the truck batches. 
The skip may be arranged to run in an extended track 
and drop quite a distance below the level of the mixer 
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ime either by a straight vertical drop or by descending 

an incline. 

Nearly all of the mixers in the standard list are de- 
signed to take, interchangeably, any, one of the various 
charging devices. This is of great value, particularly to 
the larger contracting units which use a number of mix- 
Steady improvement and refinement are to be noted 
in the increasing flexibility of control of batch-hopper 
cates, freedom from sticking, etc. Extended power load- 
ing skips have been improved by simplifying the track 
and by arrangements which permit the use of the stand- 
ard power charging skip by the addition of wheels and 
axles, whereas the older designs required the use of a 
specially designed skip of different shape when the 
extended track was to be used. 

Fig. 9 shows a special 27E designed to work in the low 
overhead clearance of the New York subway rock tunne! 
construction. Standard 27E skips extend up more than 
20 ft. when raised, which would have been much too 
high, so the contractor had his trucks equipped with 
special bodies and the mixer manufacturer supplied a 
special skip. The illustration shows the comparison be- 
tween the standard and the special equipment, which is 
an interesting example of what may be done when con- 
ditions demand. 


eTs. 


Progress in Design and Construction 


Early mixers included little more than a wooden frame 
mounted on wheels, which frame, in turn, carried the 
mixing drum and means for driving the drum. There 
was no upper framework such as is now used to carry 
charging chute, batch hopper or power charger and water 
tank. These early designs with steam engine and boiler 
make such a contrast with 
the neat, clean-cut, compact 
and workmanlike appearance 
of the present-day mixer with 
its efficient and ever-ready 
gasoline engine that advance 
is readily appreciated. The 
ability of these earlier ma- 
chines to produce concrete 
with a high degree of eff- 
ciency must not be forgotten, 
however, particularly in view 
of the fact that some ma- 
chines twenty years or more 
old are still in use, their own- 
ers still buying occasional re- 
pair parts. 

Progress in mixer design 
and construction is not con- 
fined to the general outward 
appearance which the eye 
comprehends at a glance. It 
has had as far-reaching an 
effect on materials, work- 
manship, detailed design and 
performance. 

Shafts were formerly com- 
mercial cold-finished _ steel 
running in bearings of cast 
iron or babbitted or bronze 
bushed boxes, poorly pro- 
tected from dirt and indiffer- 
ently lubricated. In nearly 
all places where such gen- 
eral construction still sur- 
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vives very careful attention has been given to improved 
lubrication and to closures to keep out foreign matter 
The more modern designs include the use of the highest 
types of anti-friction bearings available, mounted accord 
ing to the best accepted engineering practice, to insure 
freedom from bearing troubles. The shafts are becom 
ing heat-treated alloy steel, gears are changing from the 
noisy, open types prevalent a few years ago to completely 
inclosed drives, heat-treated gears, worm gear reductions, 
etc., leaving only the final drive to the drum open, The 
concrete-mixer industry, with mechanical engineering in 
general, is greatly indebted to the automotive industries 
for developing these improved materials and production 
practices. 

A similar advance is found in those parts of the mixer 
which come into contact with the materials being mixed 
Special-analysis steel plates are being used for wearing 
surfaces such as mixing blades and pickup buckets, dis 
charge chutes, batch-hopper spouts, etc. In some cases 
these plates are heat-treated after forming to develop 
further the properties believed present. It is a time of 
very rapid progress. As soon as the advantages of any 
material or type of construction seem apparent they are 
eagerly seized upon by one or more manufacturers. Not 
all of these moves will prove of permanent value; a few 
will be but fads, eagerly bought, easily sold, having their 
day and then dying out. The general trend, however, is 
toward an increasingly better product in which sloven- 
liness of design’ or workmanship has no place. 

The requirements of design vary between the small 
mixers, the intermediate sizes and the larger sizes. The 
smaller mixers are often moved around by hand in 
cramped locations such as basements for small houses, 
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FIG. 10—OLD FORM OF PAVING MIXER WITH SIDE 
CHARGE AND END DISCHARGE 


so that minimum weight, compact design and the’ shortest 
attainable turning radius are essential. 

In the intermediate sizes such as the 14S and the 21S 
there will be difference of opinion as to whether the 
machines should be designed along the lines of the small, 
light and easily handled machines or whether to include 
more or less of the ruggedness and long effective life 
which should certainly begin 
with the 28S. 

A 28S, 42S, 56S, 84S or 
larger mixer should be de- 
signed for years of steady Maximum 
operation These are central 
mixing plant sizes and what 
is a fairly large construction 
job, say 50,000 to 75,000 





Fig.l 








(Minimum 
E discharge 


April 4,100 


rial used in each and every part, check the methods 
manufacturing used to produce the machine and 
size proposed to be furnished for a given rating. | 
modern large mixer will pass his most exacting requi:»- 
ments; nothing less should be tolerated. 

The use of the mixer with a tilting drum having ty 5 
openings (Fig. 2) is becoming more and more confi: 
to the larger sizes, particularly where large aggregate :s 
used such as stones from 8 to 12 in. in size. The ques- 
tion is often asked as to how successfully the non-tilting 
drum with a discharge chute will handle this large av 
gregate. It is possible so to proportion a drum, blading 
and discharge chute that any reasonable size of aggregate 
may be successfully mixed and discharged. The max- 
imum pieces must not exceed the conditions for which 
the design has been made. 


Paving Mixer Development 


One outstanding development of the mixer manufac- 
turer is the modern paving mixer. This machine started 
years ago as a slightly modified construction mixer with 
a power charging skip. The suffix S after the size num- 
ber of a construction mixer means that it is a side-load 
and side-discharge machine. The suffix E after a paving 
mixer size number, as 27E, means that the machine is 
end-charging and end-discharging. Some of the early 
machines were a combination of these, being side-charg- 
ing and end-discharging. The early paving mixers, 
sometimes then called street mixers, were equipped with 
a discharge chute like that of the construction mixers: 
this was followed by a long distributing chute and later 
by a boom carrying a tip-over bucket (Fig. 10). The 
tip-over bucket was superseded by a bottom-dump bucket 
with doors opening longitudinally, which in turn was 
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FIGS. 11-17—TYPES OF WATER-CONTROL TANKS FOR MEXERS 
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replaced by the bucket with crosswise opening doors, 
after which came the present single-door, crosswise open- 
ing. The size of the paving mixer has gradually increased 
until the 27E is now the big seller. 

Mechanical design of the paver has shown marked 
improvement. The early wheel machines have given place 
to the crawler traction. Automatic features of operation 
have developed gradually, such as automatic clutch knock- 
out when the skip reached its maximum elevation ; power 
discharge so arranged that the touch of a lever serves 
to swing the discharge chute to the desired position: 
automatic limit to the travel of the boom bucket and 
automatic timing of the mixing period so arranged that 
the batch cannot be discharged until the predetermined 
time has elapsed. 

In January, 1928, at the Cleveland Road Show, one 
company introduced the mechanical man, a device to 
interlock automatically several of the successive opera- 
tions. At the 1929 Road Show two others of the five 
paver manufacturers featured automatic control. The 
operator starts the chain belt cycle by swinging the dis- 
charge chute to discharge position, then the mechanism 
engages the skip hoist clutch, swings out the discharge 
chute as the skip begins to charge the drum, turns on 
the water supply and turns it off again after time has 
elapsed to permit the required tank discharge. 

Power boom swing was a feature of the last Road 
Show, three of the five manufacturers showing it. 
Together with these mechanical improvements in opera- 
tion, which have reduced the time batch to batch for 
any given mixing time until any further reduction seems 
to border on the impossible, has gone an improvement 
and refinement in general construction so that the present 
machine is a very reliable piece of equipment which 
performs for the contractor with a minimum loss due to 
breakdowns such as were common a few years ago. 
Some manufacturers are changing to as much inclosed 
transmission, equipped with ball and roller bearings, 
as can be worked into their designs. The aim is to 
produce more reliable equipment. No one as yet has 
inclosed the final drive to the drum, but even this will 
probably be done in the near future. 

The paver has proved to be a unit which it is possible 
to modify into a flexible general-construction tool. Two 
of the manufacturers have equipped the 27E with a tower 
and hoist bucket to feed a line of chutes, the unit being 
able to travel around under its own power. A paver 








18S—EXAMPLE OF MODERN SPECIAL MIXER OUTFIT 


equipped with an inclined boom which could elevate to 
45 deg. has been used. Fig. 18 shows a 27E equipped 
with a mast hoist. 


Water-Tank Development 


The discussion of water tanks has been left for the 
close. The requirements of the water-cement ratio 
method of praportioning concrete mixes has necessitated 
improvement in existing devices and brought about the 
development of new ones. The average construction 
mixer is not a serious problem. The mixer usually stays 
as installed and the quantity of water needs little atten- 
tion except to make correction for varying moisture in 
the aggregate. The paver presents an entirely different 
problem, and water control is receiving close attention 
from the various highway departments. 

The tank for the central mixing plant must not only 
be accurate, so accurate as to permit the central mixing 
plant to prove that it can furnish a superior product, 
but it must be quickly adjustable, because the central 
plant may change its setting for almost every consecutive 
batch. 

The acceptable tank, therefore, must have convenient 
adjustment, and should discharge all of its measured 
quantity quickly, with freedom from a slow dribble to 
secure the last few quarts. It should be equipped with 
a valve arrangement which does not permit bypassing 
from the supply line directly to the drum. Some types 
of tank design are as follows: 

1. Changing the position of a siphon tube to draw 
off more or less water (Fig. 11). 

2. Using a fixed siphon tube and a displacement 
plunger to vary the quantity discharged (Fig. 12). 

3. Using a fixed siphon for discharging and an aux- 
iliary siphon or other means to admit air to the main 
siphon when the desired quantity of water has discharged 
(Figs. 13 and 14). 

4. Using a vertically adjustable draw-off tube, dis- 
charging all water down to the level of the top of the 
tube (Figs. 15 and 16). 

5. Using a tilting tank from which water is poured 
as from a pitcher, an adjustable stop being provided to 
limit the tilt to suit the quantity of water desired 
(Fig. 17). 

One type of non-bypassing valve arrangement, using 
a well-known lubricated plug type of valve, is combined 
with a tank of the type shown in Fig. 14. 
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Railroad Type Steam Shovel Built in 1882 


Power Shovels Show Revolutionary Advance 


Invented in America in 1837—Big Development With Railroad and Canal Work After 
1880—Working Radius, Mobility, Convertibility and Power 
Plants Advance Rapidly in Past Ten Years 


By J. G. MILLER 


Manager Domestic Sales, Bucyrus-Erie Company, 
South Milwaukee, Wis. 


HE development of power shovels is of particular 

interest to Americans, for the power shovel had 

its origin in the United States. There had been 
many mechanical devices for moving earth which ante- 
dated the power shovel. The earliest of these were 
probably floating machines or dredges; as early as 1513 
Leonardo da Vinci sketched a machine for underwater 
digging and described its use. The first power shovel, 
however, was a steam shovel designed and patented by 
W. S. Otis and built in 1837 in Philadelphia. It was 
a machine with a single engine and a central mast upon 
which the boom, or crane, as it was then called, was 
swung. Mr. Otis never lived to seegthe popularity of 
his invention, but John Souther, who had worked with 
him, later manufactured the “Boston Shovel” in Boston, 
Mass. For many years he manufactured, with little 
change in design, a single-engine machine which carried 
a bucket varying in capacity from 14 to 24 cu.yd. de- 
pending upon “the material it is to be operated in.” 


Early Heavy-Construction Period 


The years immediately following 1880 ushered in an 
era of many projects which called for excavation in 
magnitudes to be accomplished only by the use of 
machinery. In February, 1881, work was started on 
the Panama Canal by Count de Lesseps’ French com- 
pany, and this huge project brought out many a machine 
remarkable in conception but impractical in design. 
During this period American railroad expansion began 
and the Chicago Drainage Canal was built. One of the 
great developments of the period was the introduction 
of the Thompson shovel with three separate engines, 
one for each motion—thrust, swig and hoist. 

Following this, the mast shovel began to disappear 
and in its place came the A-frame shovel, which, instead 


of the older, triangular shaped crane, carried a straight 
boom resting on a swing circle at its lower end and sup- 
ported by guys from a swivel on the A-frame, which 
replaced the mast. 

Up until the last few years of the nineteenth century 
all shovels had the machinery mounted on a car body 
from one end of which the boom and dipper swung back 
and forth. Then came the first full revolving shovel in 
which all machinery, including the boom and its supports, 
was mounted on the revolving frame, which rotated on 
a base or truck frame. This machine had the obvious 
advantage of being able to swing through a complete 
circle, whereas the railroad shovel could swing at best 
a few degrees better than 180. 

At this point it is well to note that, with the beginning 
of the twentieth century, the railroad shovel had gone 
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through a great deal of development and was then being 
ised in much more difficult digging that that for which 
the earlier machines were even considered. The full- 
revolving shovel, on the other hand, had just been in- 
troduced for the loading of ore at the ports of the 
Great Lakes. Thus it is quite natural that for many 
years these two types of shovels followed different lines 
of development, the small revolving shovel being con- 
stantly improved in mobility and speed, the railroad 
shovel in speed, strength and capacity. It was not until 
many years later that the advantages of both of these 
types were brought together in one machine. 

Up to this time all shovels had been driven by steam 
power and although electric dredges had been built be- 
fore this it was in the first years of this century that 
electric shovels made their appearance; similar to the 
first steam machines, these were driven by a single elec- 
tric motor, but were followed a few years later by two- 
motor machines. 


Modern Development Period 


In the second decade of this century came many 
changes in the shovel industry: in 1911 the introduction 
of crawler mounting for small revolving shovels; in the 
same year a gasoline dragline, followed promptly by 
gasoline shovels. Shovel history was at this point when 
the World War began, and with the sudden cessation 
of labor influx from Europe to the United States came 
a greatly increasing demand for the small revolving 
shovel—one that could dig basements and sewers, do 
grading, highway work and shallow stripping. In the 
years that followed this type of machine forged ahead 
with remarkable speed. 

Following the war have come several important 
developments, among which are the introduction of full 
diesel engine drive; the combination of the advantages 
of the full revolving shovel with those of the railroad 
shovel in the modern quarry and mining machine, and 
the increase in size of strippers to a dipper capacity of 
16 cu.yd. The most remarkable change of recent years 
is the introduction of caterpillar traction type mounting 
for machines of all sizes, from the little fellow of 
4-cu.yd. capacity to the big stripper whose bucket holds 
16 cu.yd. 

Types of Modern Shovels 


Accordingly we find today that present power shovels 
may be divided into five groups: 

1. Very small machines with dippers varying from 
4 to 4 cu.yd., some full revolving and some without 
full circle swing, almost without exception driven by 
gasoline engines and with working ranges limiting their 
practical use to the loading of trucks and some of them 
convertible to backfillers and draglines. 

2. Full-revolving machines varying in size from 
4- to 14-cu.yd. capacity, built with the sturdiness neces- 
sary to do the hardest types of digging, available with 
several kinds of power; steam, gasoline, diesel, electric, 
gas + air, diesel + air, diesel-electric, and readily con- 
vertible for operation as dragline, clamshell, crane or 
drag shovel. 

3. Quarry and mining shovels, built with all the 
ruggedness of the old railroad shovel and combining 
the advantages of the full-revolving shovels. These 
machines are built with either steam or electric drive 
and vary in capacity from 2 to 4 cu.yd. 

4. Stripping shovels, full-revolving machines driven 
either by steam or electricity and varying in size from 
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25- to 16-cu.yd. dipper capacity, designed to work in 
overburden up to as deep as 50 ft. 

5. Special machines designed and built for uses where 
standard machines are not suitable—for example, sub- 
way shovels and tunnel shovels for the smaller sizes and 
horizontal crowd type coal-loading machines in the 
medium size. 


Small Shovel Development 


The first class, the smallest shovels, usually carries 
4,- 3- or 4-yd. dippers and their most noteworthy featur: 
is their extreme mobility. They fill the need of th 
contractor who specializes in extremely small excava 
tions, the contractor with whom the importance of mov- 
ing rapidly from one job to another is very great. The 
machine with only approximately 180 deg. swing is 
under a considerable handicap when compared with the 
full-revolving machine, for it often brings great economy 
to be able to load the trucks behind the shovel instead 
of on one side of it, and even where trucks can be 
regularly loaded on the side, the convenience of being 
able to swing all the way around and lay oversize pieces 
behind the shovel will almost invariably justify the addi- 
tional cost involved if any. Some of these machines 
are arranged to be more or less readily converted for 
use as backfillers; this, of course, is an added advantage 
for the man who has small sewer work to do. Little 
need be said about the type of power of these machines, 
for they are invariably driven by gasoline engines. , 

The second class of machines, the small full-revolving 
shovel with dipper capacity of 4 to 14 cu.yd., with rugged- 
ness and power to go into all but the heaviest kinds of 
digging, forms the largest class, in numbers, of the entire 
range of shovels today. These machines differ mainly 
from the smaller class in their more rugged construction 
and their greater working ranges, which permit the 
ready loading of trucks on the bank or the placing of 
overcast material well back out of the way. They find 
their uses in almost every branch of the excavating 
industry: basements, street excavation (including the 
grading of new roads and the removal of old surfaces 
for resurfacing), subdivision grading, sewer work, clay 
winning, small quarry excavation, gravel pits, logging 
railroads, small levee building, irrigation work and rail- 
road maintenance. With these machines mobility is 
very important, and this feature has been developed 
within the past few years to a point that leaves little 
required by the average contractor. 

Practically all of the earlier small machines were 
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MODERN ELECTRIC REVOLVING SHOVEL 


mounted on traction wheels, which made it necessary 
for the shovel to work on mats most of the time. Today, 
however, practically all machines of this size are 
equipped with crawler-traction type mountings designed 
so that they can work on almost any kind of ground 
without the necessity of auxiliary mats, the bearing 
pressure of the mountings running, in the best designs, 
from 10 to 15 lb. per sq.in. Great advance has been 
made in building these mountings so that they are not 
subject to constant repair and so that they do not be- 
come clogged even when mired down or partly buried in 
loose material. 

The wide range of work which is attempted today 
with these machines calls for greater convertibility than 
was formerly necessary. The manufacturers of excavat- 
ing machinery have answered this demand by bringing 
out machines in which practically the only change neces- 
sary for operation as shovel, dragline, clamshell, crane 
or drag shovel is the substitution of front end equipment. 
For the contractor whose work is varied, it is important 
to be able to make these changes on the job without 
extensive alterations to the machinery. 

The steam-driven shovels of these smaller sizes vary 
little among themselves in fundamental design. In the 
case of the machines driven by .internal combustion 
engines, however, there is considerable difference found 
in the method by which crowding is accomplished. 

The use of air stored during periods of the cycle 
when the motor is not otherwise called on for output 
of power has made it possible to produce an internal- 
combustion-engine shovel with a cycle very close to that 
of the steam shovel, the ideal cycle for the digging of 
rock and other hard material. Diesel-electric drive 
accomplishes this same object to a certain degree but 
raises the cost of the machine very appreciably. 

Four kinds of power find general use today for ma- 
chines of this size. The steam machine, the oldest of 
them all, has the ideal cycle for heavy digging. It has 
the disadvantage of smoke for city work and neces- 
sitates the hauling of considerable fuel and the main- 
tenance of boilers. The gasoline machine eliminates 
boiler upkeep and requires a considerably lower volume 
of fuel. Heavy-duty gasoline engines have been de- 
veloped by engine manufacturers to a point where they 
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are very satisfactory for ¢! 
. type of work. The di 
engine has now been in | 
on this equipment for se\ 
years and it has certain ve 
distinct advantages over 
gasoline machine, althouy 
its cost is somewhat highe; 
One of the most importa 
advantages of the diesel 
engine is its extremely |, 
fuel consumption. Burn 
ing only one-half to one 
third the quantity of fue! 
required for a gasoline ma 
chine of the same size, it 
requires much less handling 
of fuel. As this fuel costs 
from one-third to one-quar 
ter as much as gasoline, the 
contractor using the diesel 
engine is able to save a very 
considerable amount in his 
fuel cost. Furthermore, the 
cycle of the diesel engine is much better suited to power- 
shovel operation than is that of the gasoline engine. 
The diesel power “hangs on and pulls” better than the 
gasoline engine does. This is because instead of ex- 
ploding, on the power stroke, a charge of fuel already 
in the cylinder, as is done in the gasoline engine, the 
fuel oil is sprayed into high-temperature, high-pressure 
air within the cylinder and burns as it enters. When 
the machine is under heavy load, this admission of fuel 
and steady burning continues for a large portion of the 
downward stroke, making smoother operation and a 
steadier supply of power. In addition to this, the speed 
of the diesel engine is usually slower than that of the 
gasoline engine, resulting in some advantage for the 
diesel engine in the matter of length of life. 

Electricity is growing in favor as a type of power for 
these machines; one-motor shovels are used where it is 
desired to shake the dipper and three-motor machines 
where rock excavation is encountered. 

A few years ago all small revolving shovels were 
built with structural base and structural revolving frame. 
Today the accepted design is one rugged steel casting 
for each of these units, doing away with maintenance 
cost and the tightening of rivets and eliminating deflec- 
tion of machinery. 

The use of ball bearings is increasing, and their use 
seems to be particularly desirable in the small machines. 
Today A-frames are lower than they were, resulting in 
machines of better clearances—machines that can be 
loaded on a flat car and moved from job to job withou: 
dismantling. Until recently almost all small revolving 
shovels were equipped with wooden houses. Today the 
steel house is constantly growing in favor. 

A few years ago a dipper was a dipper; there wa> 
comparatively little variation in the design or the ma 
terial used. Today dippers are made to exactly suit the 
work for which they are purchased and special steels 
are used for the different parts—steels that are par- 
ticularly suited to resist the wearing action of the partic- 
ular material in which they are used—refinement- 
unheard of a few years ago. 

In the early days one type of shovel had only one 
front end equipment, a standard length of boom anc 
dipper handles. Today, each size of small revolving 
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hovel is designed for use with as many as three dif- 
ferent lengths of booms and dipper handles. The drag- 
ne, tc which it may be converted may have any one 
of three boom lengths and three bucket sizes, and the 
crane or clamshell is regularly equipped with any one 
of three boom lengths. The drag shovel of today is 
supplied with dippers of widths exactly suited to the 
width of trench to be dug. 


Heavy Shovel Development 

The third classification made above is headed ‘quarry 
and mining shovels.” These divisions are not definitely 
outlined and cannot be, because many of the machines 
find wide application in different industries. [n this 
class, for example, the smallest of these machines, the 
2-yd., is practically as convertible as the small revolving 
machine used by the contractor. Furthermore, it is 
sold with several styles of power—steam, diesel or elec- 
tric—and finds use as a shovel in heavy “contracting 
work,” railroad construction and clay pits (where high 
faces are encountered and the shovel is called upon to 
mix the clay from the top with that from the bottom of 
the face). As a dragline the 2-yd. machine finds ex- 
tensive use on irrigation and drainage work, gravel pits 
and levee construction. 

Taking the class as a unit, however, it is to be remem- 
bered that these are the machines that have replaced 
the railroad shovel and are built to stand the heavy rock 
work that the old railroad shovel was called upon to 
do. The design is marked by the use of huge, rugged, 
steel castings—one large casting for the base, either one 
or two castings for the revolving frame and markedly 
rugged machinery throughout. 

Whereas the old railroad shovel is hoisted by means of 
a chain, the modern quarry shovel uses a steel cable. 

Perhaps the most remarkable accomplishment in the 
design of machines of this type is the “close-coupled” 
design—the manner in which the builders have suc- 
ceeded in putting the machinery into a small space and 
yet maintaining its accessibility. Close-coupled design 
of machinery reduces the rear end radius and makes 
it possible for the machines to operate in narrow cuts. 
Designed for a special purpose, the boom lengths are 
comparatively short, making for a fast swing. To ap- 
preciate this it is well to think of the revolving part of 
a shovel as a flywheel. As the inertia or flywheel effect 
is proportionate to the weight and to the square of the 
distance of the weight from the center of rotation, the 
inertia of the loaded dipper, boom and handle is some- 
times as much as three-quarters of the total inertia of 
the whole revolving part of the machine, while the inertia 
of the ballast is a large part of the remainder. Thus 
the shorter front end and the resulting lighter counter- 
balance make a faster swinging machine. 

With the present development of electric equipment 
for power shovels, it is not surprising that steam ma- 
chines in these sizes are being used less and less. A 
glance at these modern electric shovels shov.s some very 
remarkable advantages which were not present with the 
earlier electrical shovels. The modern electric quarry 
shovel is equipped with Ward-Leonard multi-voltage 
control. With this type of control each motion is driven 
by an individual motor that is directly connected, elec- 
trically, to one of three generators. These three gen- 
erators are driven by one large motor; the control is 
accomplished by varying the fields of each generator 
and motor. The resulting cycle is the closest to the 
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“ideal” steam-shovel cycle that has yet been found 
Since small currents only are handled in controlling 
the field of the generators, resistance losses within the 
machine are reduced to a minimum. Further, the desigr 
permits the regeneration of electric current by the drop 
of the dipper returning to the pit—regeneration which 
is in effect electric braking. 

Stripping shovels, the fourth classification, are of 
comparatively minor interest to the construction industry 
although they have been used to some extent upon big 
projects. They show, however, an advance comparable 
to the advance of the small shovel. A few years ago the 
6- and 8-yd. shovels were the largest available; today 
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machines of 12- and 16-yd. capacity are in use. Whil: 
somewhat deeper overburden is moved today than w 
moved a few years back, the main changes in design have 
been in the interests of moving more overburden 
lower unit cost, making available for economic mining 
thin coal seams and seams of comparatively low-grade 
coal. This object has been obtained by producing strip- 
pers of 12- and 16-cu.yd. dipper capacity operating at 
the same speed as an 8-yd. machine, necessitating, of 
course, many unique features of design. 

To the uninitiated it might seem very illogical for a 
coal mine to use an electrically operated machine, par- 
ticularly when the generating station may be miles away. 
Closer study, however, shows that with the electrical 
machine the coal operator gets steady operation, cleaner 
coal, no boiler maintenance and a complete lack of re- 
ciprocating parts, which obviously need more repair than 
the revolving parts of an electrical motor. Another 
advantage of the electrical machine is its smoother, quiet 
operation; it is easier on the operator’s nerves and he 
finds it easier to produce larger outputs. Many of these 
advantages are, of course, not limited to the electric strip- 
ping shovels but apply as well to smaller electric shovels. 
The fifth class of machines is a very important class, 
although it has no unity of size or type. The large 
shovel manufacturer is often called upon to design 
a new machine for special work or to adapt some stand- 
ard machine exactly to suit some particular set of 
conditions. This always proves to be expensive work, 
bit it is often thus that new methods are introduced and 
new types cf machines brought into general use. 
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Form Displacement Analyzed for Practical 
Concrete Workers 


Part II—Vertical Displacement 


Limits of Bed Sill Settlement—Compaction of Joints—Deflection 
—Wedging Hazards and Safeguards—Practical Wedging Practice— 
Amount of Camber Required—Curves for Computing Camber 


By AmsroseE G. HAMPTON 


Resident Engineer, South Carolina State Highway Department 
McClellanville, S. C. 


HE CONTROL of form settlement is usually most 

important where the horizontal lines of the span are 

prominent. The three usual causes of movement in 
the form for a concrete span are: (TI) settlement of 
falsework foundation, (2) compacting of joints, and (3) 
deflection of members acting as beams. 

Foundation Settlement—There are several methods of 
providing a foundation for falsework. In some cases the 
forms are carried on beams swung between substructures. 
The foundation settlement is then practically eliminated, 
but the proper treatment of beam deflection will be un- 
usually important. In other cases the forms are carried 
on piles; the settlement will be negligible if the piles are 
driven to adequate capacities. When bed sills are used, 
however, a certain amount of settlement is to be expected, 
though its full effect is not easily estimated. It is true 
that wedges are often relied upon to take care of all 
unexpected displacement of the form, but for reasons to 
he explained later it is desirable to keep the amount of 
wedging to a minimum. 

It is therefore advisable to have some idea of the settle- 
ment to expect from the various classes of bed sills. The 
following allowances based on actual observation are 
recommended: 4 in. for best conditions, firm soil with 
good bearing of sills, and sills thoroughly tamped with 
sand or loose earth; 4 in. for ordinary conditions and 
usual care in placing sills; 3 in. or more for poor condi- 
tions, such as soft or lumpy soil, improper tamping or 
poor bearing of sills. The bearing area should always be 
enough so that the safe bearing capacity of the soil will 
not be exceeded. 

Compaction of Joints—The compacting of joints is a 
considerable factor in form settlement, and as in the case 
of lateral displacement, its ultimate effect cannot be ac- 
curately calculated. The first step in reducing this cause 
of yield is to reduce the number of timber joints. All 
unnecessary shimming, blocking and wedging should be 
avoided and all bearing stresses perpendicular to the grain 
in timber should be kept down to a reasonable limit. In 
the collar tests it was found that the average joint of tim- 
ber on timber yielded about 4 in. for every 65 Ib. per 
sq.in. of pressure. Until accurate tests can be made on 
the actual lumber used, this figure may serve to give an 
idea of what yield to expect from each joint. 

In the case of one timber bearing with the grain (a post 
against its cap), it would seem that the yield should be 
about one-half as much, but this is not usually the case. 
It is true that the end-on timber will compress a negligible 
amount, but it must be remembered that it makes a good 
bearing only when sawed to a perfect fit. Even then it 


tends to cut into the other timber because of the alternate 
rings of soft and hard wood. Such a joint will therefore 
yield at least as much as where the timbers are both bear- 
ing against the grain and in the event of poor fitting may 
yield a great deal more. 

Other causes of erratic settlement are: improperly fit- 
ting or undersized wedges, twisted or canted joists, 
timbers raised from supporting pieces by nailing, and 
poorly sized joints or stringers. Unfortunately there is 
no practical method of applying an initial pressure to a 
supporting form; otherwise some of these causes of 
settlement might be eliminated. 

De flection—The deflection of a member can usually be 
calculated fairly closely and its effect provided for. 
There are cases where the lack of a careful consideration 
of deflection will cause serious disfigurement of the struc- 
ture. Suppose, for instance, that the entire weight of a 
span is carried by a number of beams swung between 
substructures and carrying cross-joists on which the beam 
bottoms are placed. Because of lack of space on the end 
supports it is difficult to place a beam directly beneath the 
concrete beam, and it is therefore swung inside as in the 
interior beams, which slopes the ends of the joists down- 
ward. The slope is increased by the deflection of the 






Arranger. : 


Deflection Diagram 


FIG. 5—EFFECT OF DEFLECTION ON FORM POSITION 
Sketch indicating movement of curb form due to deflection 
of exterior beam and end of joist. Full lines 
show final position. 
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ists from the load on their overhanging ends. The re- 
t is a downward and outward movement of the curb as 
shown. This condition can be remedied by a proper 
spacing of the beams or by increasing the section of the 
utside beams so that their deflection will be about equal 
. that of the interior beams. The cross-joists should 
also be sufficiently stiff to keep the end deflection down 
to less than 7g in. With any form of this type it is 
usually necessary to keep a careful check on deflections 
and to wedge up when necessary during the pouring. 
Wedging Practice—Wedging is used both to bring a 
form accurately to position and also to keep it in position 
during pouring. A completed form should be wedged as 
little as possible, because it tends to cause a general dis- 
tortion, often moving the sides out of line and raising stiff 
sections bodily when only a local movement is desired. 
A form so abused is almost sure to be badly displaced 
during pouring, as most of the weight is carried by the 
last wedges driven, the rest of the form being supported 
hy the beam si<ies, which buckle under the weight of the 
concrete. 
The amount of wedging needed during the pour should 
he kept to a minimum for two important reasons: (1) 
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FIG, 6—EFFECTIVE 
METHOD OF WEDGING 
BETWEEN BEAM 
AND JOIST 


hecause it may be neglected in the confusion or rush of 
concreting—all wedging should be done immediately 
after the concrete is placed so that the forms will not be 
disturbed during setting—and (2) because it is some 
times found that the wedges are incapable of moving the 
torm and it is then too late to make other provisions. For 
these reasons it is well to estimate the amount of yield 
s ~~ point and allow for it when the form is being 
nuit. 

Wedges can be located in numerous places on a form 
and there are probably advocates for each location. Gen- 
crally there should be enough wedges to carry the 
weight, they should be located at sufficient points to give 
the form the desired lines, and they should be located so 
that they are readily accessible and can be easily driven 
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and released. Because of these considerations an arrange 
ment is favored similar to that shown in Fig. 6, where 
the wedges are inserted between the stringer and a 2-in 
piece which carries the joists. 

The advantages of this method are numerous. Adjust- 
ment is provided at every point at which it may be 
needed, joists may be fastened to the strips to resist over- 
turning, the wedges can be easily driven and can be re- 
leased by prying with a bar between stringer and strip, 
the adjustment over each beam makes it possible to keep 
the joists in a horizontal position, and a sufficient number 
of wedges is provided to prevent the overloading of any 
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FIG. 7—EFFECT OF SETTLEMENT ON 
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one set. The chief disadvantage is the addition of an- 
other piece of lumber with another joint to develop yield 
In this case, however, the bearing area is so large that 
the stresses will seldom exceed 50 Ib. per sq.in., and as it 
is possible to secure a good fit at each joint, it is probable 
that the added displacement would not exceed @ in. 

In order to avoid racking the form unduly but at the 
same time to get accurate results, it is best to do all pre- 
liminary adjustment after the beam bottoms are in place 
and before the sides are erected. The beam bottoms can 
easily be brought to the proper lines and should control 
the horizontal alignment of all other parts of the span. 
If the beam sides are built in long sections and act as 
spacers between beam floor and slab floor, they should be 
curved to conform to the expected camber of the form. 
As soon as the form has been brought to the correct 
position, the wedges or jacks should be secured against 
accidental movement. 

Camber Important—Forms should be cambered to 
provide for the desired amount of camber in the finished 
span plus the estimated amount of displacement. The 
proper amount of camber for the various parts of a 
finished span is more or less a matter of individual taste 
and. no attempt will be made to discuss it here. It will 
be assumed that for the short spans under consideration 
4 in. will be sufficient. The final lines of the span should, 
of course, be vertical curves and the form camber should 
be such as to produce these curves in the completed 
structure. In order to accomplish this the ordinate for 
the final curve should be figured for each ‘point of ad- 
justment and to this amount should be added the esti- 
mated amount of settlement that will take place at that 
particular point. 

Where piles are used for falsework and the deflection 
of stringers is small, the settlement is usually about uni- 
form for all joists except those very near the bents. Be- 
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cause of the stiff form sections resting on bents these 
points are usually relieved of a considerable part of their 
load. For these cases, therefore, the camber at practi- 
cally any point on the form will be the ordinate of the 
final curve at that point plus a constant. Failure to in- 
troduce the form settlement as a constant for each point 
will result in the unsightly lines shown in a and 5, Fig. 7. 
In a is shown the result of using the total camber at mid- 
span and building the form in straight lines to each bent. 
This method is often used by carpenters when left to 
their own resources. In b the form is cambered to a 
parabolic curve the middle ordinate of which is the cor- 
rect camber at mid-span. This method is obviously 
wrong, as the allowance for settlement is introduced as a 
variable, and unless the displacement is very small it will 
resuit in an unsightly job. 

Graph for Computing Camber—Fig. 8 gives suggested 
camber ordinates for four classes of forms. The settle- 
ment is assumed to be uniform for the central portion of 
the span but gradually diminishing within two-tenths span 
length of each support. If the ends of a form with bed 
sills are shored up from the footings, the end settlement 
will be considerably less, as shown by the dotted line. 
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FIG. 8—GRAPH FOR DETERMINING CAMBER IN FORM 


Based on approximately uniform settlement and a final 
camber in concreté of j in. 


The extent of this effect will, of course, vary with the 
length and stiffness of the stringers. The case illustrated 
is for stringers reaching only to the quarter point of 
the span. 

To illustrate the use of the diagram, suppose that 
ordinates are desired for an average form with pile false- 
work. The span is 20 ft. clear with joists spaced 20 in. 
apart, so that the distance of each joist from the edge of 
the bent (exclusive of the one against it) in terms of span 
length is 0.083, 0.17, 0.25, 0.33, 0.42 and 0.5. If the 
camber is to be set by measuring down from a line 
stretched 3 in. above bents, the desired ordinates may be 
obtained by reading from the 3-in. horizontal line down to 
the proper curve. In this case they are as follows: 
4. 3, A. a. 4 and F in. 

It should be remembered that the curves are based on 
uniform settlement and that any feature of the form 
tending to produce uneven settlement will require special 
treatment. It is also evident that the point at which the 
settlement becomes uniform is approximately constant 
for all spans—depending more on the type of construc- 
tion than on the span length—and that the 0.2 used in 
the diagram will ordinarily be too great for forms longer 
than about 25 ft. If the settlement is very slight, how- 
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ever, the curves can be safely used for spans 30 to 55 {; 
in length. 

Check Settlement During Pouring—Regardless of th 
care used in estimating and providing for settlement it 
always advisable to keep a careful check on the form du; 
ing pouring. This can be conveniently done by stretch 
ing a line along each beam side and marking its exac: 
position at each joist. The allowable amount of settle- 
ment should then be laid off at each point and it is on! 
necessary to see that this mark does not pass the line. |; 
is important to watch the displacement at each joist as 
the concrete is being placed above it, because, as pre 
viously stated, the concrete should not be disturbed after 
it has obtained its initial set. The form should never hx 
allowed to get badly out before being wedged up nor 
should it be wedged considerably above position with the 
assumption that it will settle back down. The settlement 
often stops very suddenly; therefore when a form once 
reaches its limit of displacement it should be kept as 
nearly as possible in that exact position. 

If the job includes several spans of the same type, the 
behavior of the first one cannot be watched too closely, 
because any information thus gained means a saving of 
work and worry on all others. It should be remembered 
that no amount of calculating and estimating can take the 
place of a careful observation of form displacement under 
actual working conditions. If an unexpected movement 
occurs, it should be promptly investigated, in order that 
its cause may be discovered and its recurrence avoided. 

= 


Letters to the Editor 


Paul M. Entenman—An Appreciation 


Sir—The death of Paul M. Entenman at Banning, Calif. 
on March 29, at the age of 42 years, ends the career of one 
who but for ill health would undoubtedly have been one of 
the leading civil engineers of our country. I had the privi- 
lege of knowing him and enjoying his friendship since he 
Was a young assistant engineer on the rapid transit subway 
construction in New York, full of enthusiasm for his work 
and ambitious to succeed, and I watched his development 
with much interest. 

Nature was lavish in her gifts to him of those qualities of 
mind and*character which inspire respect and make for suc- 
cess. He was a logical thinker who diligently sought truth 
and laoked facts squarely in the face. He possessed ability 
of a high order with courage to follow the path pointed out 
by his clear vision. He clothed his thoughts in expressive 
language and had a forceful and delightful style of writing. 

He and Clifford M. Holland were associated on the sub- 
way work in their earlier days, some twenty years ago, and 
formed a friendship that was close and unselfish and which 
endured until death. They had many traits in common. 
Both were ambitious to succeed in their chosen profession. 
Holland is credited with the generous statement that Enten- 
man would have been the chief engineer of the Holland tun- 
nel if his health had not failed some years before. In speak- 
ing of Holland one day Entenman told me that in their early 
years they had dreamed of becoming chief engineers and 
went on to say that Holland had lived his dream while he, 
Entenman, has been obliged to dream his life. 

In 1914 he went to southern California on account of the 
state of his health and after recovering his strength suffi- 
ciently took up with his old-time energy work on irrigation 
and other problems peculiar and important to that section. 
Some six years ago he suffered a relapse and thereafter was 
confined to his home. He made a brave fight against his 
malady and if cheerfulness and courage could have prevailed 
he would have won. Even in his illness he did not lose active 
interest in his professional work. Some of the drawings he 
made while reclining on his couch would do credit to an 
expert draftsman. He had made a careful study of the Colo- 
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rado River problems and the Boulder Canyon project, of 
which he was a strong advocate, and few were better in- 
rmed on the subject than he. 

By his sterling qualities and his human understanding he 
attracted the friendship of many with whom the inspiration 
f his character will remain and to whom his passing is a 
verv distinct personal loss. Ropgert RIDGWAY. 

New York City, 

April 1, 1929. 


Steel Ties 


Sir—In Enginecring News-Record ot Feb. 28. I note with 
much interest the editorial and the article on substitute rail- 
road ties. I am confident that the age for wood crossties is 
about to pass and that this fundamental in railroad construc- 
tion must be of steel or iron. The all-important principle 
in railroad maintenance is that of providing adequate founda- 
tion under the rails and a positive connection to the rail. 
When crossties are properly and securely locked to rail, they 
become self-ballasting, as, should they lift at all, small par- 
ticles of ballast will fall under and the tendency will be to 
level an unequal space or tie. 

A steel tie has been developed with a 15-in. bearing weigh- 
ing 182 lb. and is shortly to be manufactured, being made 
complete for rail connection at one operation. It is designed 
from exact engineering formulas and can be placed in main- 
track line in renewals exactly in competition with wood. 
Insulation for the maintenance of signal service is now 
established as standard and corrosion does not enter into the 
argument of the life of steel ties. The London & North- 
western Railway, of England, has steel ties in active service 
after 44 years of use and the Duluth, Missabe & Northern 
Railway has steel ties which are in as good condition today 
as when placed eighteen years ago. CHARLES PAFF, 

New York City, U. S. Metallic Cross Tie Company, Inc. 

March 18, 1929. 

[Experience alone can determine the practical and economic 
value of any substitute for wood ties. While Mr. Paff refers 
to design by engineering formulas, it must be remembered that 
the use of such formulas is to be governed by judgment and 
checked by experience. Thus, the concrete ties now being used 
by the Pennsylvania Railroad are said to have been “scientifically 
designed” but already show need of modification, as noted in 
Engineering News-Record of March 21, p. 478. The idea. that 
loose ties will be self-ballasting by allowing ballast to slip under 
them is not supported by experience. A loose or “pumping” tie 
that rises and falls in the track tends to get more and more loose 
by crushing and displacing the ballast and allowing water to 
work in and make a soft spot. As to the English ties mentioned 
by Mr. Paff and noted in Engineering News-Record of March 7, 
p. 390, they are now obsolete and the few remaining are re- 
ported as being in unimportant yard tracks. General experience 
with steel ties in this country indicates that corrosion may be a 
definite factor in governing their life—Eprror. ] 


Combination Ties 


Sir—The article on “Steel and Concrete Ties” in Engi- 
neering News-Record of Feb. 28, p. 345, does not present 
any tie with real practical, substantial and meritorious fea- 
tures that will permit of an elastic standard tie adjustable 
for new work or replacement where the rail flanges vary in 
width, or to take up slack in regaging worn rails, without 
drawing spikes or making readjustments in holes. Many 
designers think that the only way a rail can be fastened to 
a tie is to spike it down; others use bolt and clip, but neither 
of these will hold the tie in close contact with the rail at all 
times and under all conditions ; hence friction and track creep, 
the latter being a large expense in upkeep of the track. The 
holt and clip fastening is not adjustable for various rail 
flanges or for regaging purposes, atid is not practical in re- 
placing wornout wood ties and inserting substitute ties at 
intervals, 

The Walker tie, composed of standard commercial shapes, 
is standardized to meet all classes of track construction with- 
out alteration; it will hold the tie in close contact with the 
rail at all times; it is adjustable to various rail flange widths, 
ind will prevent track creep. It is readily adapted for 
<witch-tie purposes. 

Are railroads wanting a substitute tie? If so, what do 
they want? A steel tie that will last 100 years at the cost 
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of a wood tie is an impossibility and an unreasonable de 
mand. The evidence is that experiments have been made 
with various substitute ties for the past 35 years, some of 
which were freaks and some embodied good points, but none 
covered all the points required for good construction, simple 
design and adaptability in meeting the requirements. 

The present cost of railroad track construction, using 
130-Ib. rails, creosoted wood ties, steel tie-plates, spikes and 
accessories to prevent track creep, will be from $22,000 to 
$25,000 per mile. The average life, based upon all kinds of 
wood ties used at present, is five years. A combination steel 
and concrete tie, along the lines of the Walker tie, using 
merchantable steel, will have a serviceable life of from 20 to 
40 years. By using copperized or non-corrosive steel in 
stone ballast the life becomes interminable, so far as time 
service is concerned. The cost per mile of track in place 
would be around $25,000. 

After the ties have become useless, the salvage in steel 
will amount to considerable and the concrete can be broken 
up for ballast. The comparison of costs is all in favor of 
the steel; life, strength, durability and time service, and 
salvage in the end. Wacker & Mona, 

Somerset, Pa. Registered Architects 

March 18, 1929. 

[In the article mentioned it was explained that only ties that 
have been in service were included. That substitute ties can be 
judged only from actual service is indicated by the large number 
of ties that have been tried in track and then modified, strength- 
ened, redesigned or even abandoned as a result of their behavior. 
For many such designs the claims were similar to those made in 
the above letter. Bolted clip fastenings sometimes provide for 
varying widths of rail flange and also for adjusting gage on 
curves and for worn railheads. As to the average life of wood 
ties being only five years, that figure is much too low, while it 
cannot safely be predicted that any substitute tie will last 20 or 
40 years. Treated wood ties have become satisfactory and eco- 
nomical as the result of years of study and experiment. It ap- 
pears certain that the substitute tie must go through a similar 
period of development before it can compete with the treated 
wood tie. At present substitute ties are not on the market. If 
wanted, they must be made to order, and the purchaser is quite 
in the dark ae to what service they will give. 

Until much more is known as to the merits of substitute ties 
it cannot be expected that they will be used in more than a 
limited and experimental way. What is needed, ‘therefore, is 
extended study, experiment and observation of substitute ties in 


railroad track, under the direction of competent and unbiased 
observers.—Ebiror. | 


Lake Pleasant Dam 


Sir—In the article on p. 275 of your issue of Feb. 14 on 
the Lake Pleasant dam you mention me among those who 
have reported on this dam. I should like to add that I was 
called: in by the district in December, 1927, after the dam 
was completed, and therefore had nothing to do with the 
design. 

When the dam is calculated by the older method, keeping 
the resultant inside certain limits and disregarding shear 
stresses, it appears from the check made by engineers prior 
to construction that the dam is safe. However, when checked 
on the assumption that the dam is an elastic structure and 
considering’ normal sections, as first advocated by me 
(Trans., Am.Soc.C.E., 1924, “Stresses in Multiple-Arch 
Dams’), high tensile stresses are found. 

The main defect of the design is the hollow buttresses 
adopted. This feature considerably augments the shear 
stress and the compression is not sufficient to prevent ten- 
sion. The hollow buttress construction increases the ability 
to withstand buckling, but as I have shown in the paper re- 
ferred to, there is no danger of buckling in multiple-arch 
dams as ordinarily designed. If solid buttresses had been 
used of same length as those built and of such thickness that 
the cost would equal the cost of the hollow buttresses as 
built, the dam would have been much safer and might have 
been safe with only a small reduction of the ultimate head. 

I believe, as I stated in my report, that an attempt to patch 
up the dam by using reinforcing steel should be discouraged. 
It is easy to assume interaction between steel and concrete 
but not quite so easy to make sure that such an assumption 
is valid in the actual structure. 


Los Angeles, Calif., 


B. F. JAKOBSEN, 
March 22, 1929. 


Consulting Engineer. 
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Cables on Detroit River Suspension 
Bridge to Be Replaced 


Decision Follows Order to Remove Mount Hope Bridge Cables Because of 
Wire Breakages—Same Wire Used in Both Bridges—Truss and 
Floor Beam Steel in Place at Detroit Must Be Taken Down 


UESTION as to the safety of the 
ew wire cables of the Ambassador sus- 
pension bridge across the Detroit River 
at Detroit, now under construction, led 
to the decision last week to remove the 
present cables and construct new ones. 
The extensive breaking of wires at the 
Mount Hope Bridge, whose cables are 
built of the same heat-treated wire as 
used at Detroit (see March 28, 1929, 
issue, p. 516) created alarm about 
the cables of the latter structure and 
led to stoppage of erection work a 
month ago. The decision to take down 
the Detroit cables now follows. 

A statement announcing this decision, 
issued March 27 by Joseph A. Bower, 
president of the Detroit International 
Bridge Company, is printed below. It 
makes no reference to breakage of wires 
at Detroit, though, as reported last 
week, a number of breaks have oc- 
curred. Inquiry of Mr. Bower as to 
these breaks brought the reply that all 
information of a technical nature should 
come from the contractors, inasmuch 
as they were also the engineers. No 
information has been obtainable as yet 
from the contractors or the makers of 
the wire. From what is believed to be 
a reliable source it is learned that some 
breaks were found shortly after the 
spinning of the cable strands, and addi- 
tional breaks were discovered during 
March, after erection work on the 
bridge had stopped. 


J. A. Bower’s Statement 


The statement issued by Mr. Bower 
is as follows: 

The McClintic-Marshall Company, Pitts- 
burgh, Pa., the general contractor for the 
building of the Ambassador bridge, has 
decided to rebuild the cables because of the 
fact that due to certain physical character- 
istics recently developed in wire similar to 
the wire used in the cables of the Am- 
bassador bridge the question has been raised 
as to the advisability of using these cables 
until further proof of the dependability 
of the wire has been obtained. In order to 
avoid delay and to eliminate all uncertainty 
the contractor has concluded to replace the 
cables with new cables. 

Due to fortunate circumstances which 
permitted the contractor to advance the 
progress of this work, the delay caused by 
replacing the cables will not extend the 
completion of the bridge beyond the time 
specified in the contract for its delivery. 

The contract for building the bridge 
provides, among other things, that the 
bridge shall be built satisfactory to 
Modjeski & Chase, our consulting engi- 


neers, and delivered ready for opening for 
traffic not later than August, 1930, and the 
contractor has given good and sufficient 
surety bonds for the performance of the 
contract. 

The contractor’s decision to rebuild the 
cables creates no additional cost to the 
company, as it is a matter which concerns 
the contractor alone. 

I had hoped to open the bridge for traffic 
during the coming summer and give the 
public this facility for better transporta- 
tion across the river, but this change in the 
contractor’s plans will delay the opening 
several months. 


Facts About Cables 


The cables of the Detroit bridge were 
completed about Dec. 1 and work was 
under way on stiffening truss erection 
with about 25 per cent of the suspenders, 
floor beams and bottom chord in place 
when the order to halt work was issued. 
Because the structure has unloaded 
backstays the dismantling will involve 
only the main span steel and the cables. 


The Ambassador bridge is a private 
toll structure connecting the city of 
Detroit with Windsor and the other 
border cities of Canada. It has a central 
span of 1,850 ft. and unloaded back- 
stays. There are two cables, each con- 
sisting of 37 strands of 206 wires, No. 6, 
heat-treated and galvanized. In point 
of span it ranks second only to the Fort 
Lee bridge now under construction in 
Néw York City. 

The original specification adopted for 
the cable wire was a duplicate of that 
used on the Philadelphia - Camden 
bridge. Before the contract was let, 
however, the specifications were amended 
to permit the heat-treated wire to com- 
pete with cold-drawn wire on the basis 
of a working stress for the former in- 
creased from 76,000 to 84,000 Ib. per 
sq.in. The best offer received for wire 
in place contemplated the use of the 
heat-treated product, and this was sub- 
sequently approved. 

No unusual troubles in handling the 
wire at Detroit have so far been made 
public. The method of spinning used 
was similar to that at Mount Hope, 
its unusual characteristic being the pre- 
forming of each wire at the strand. shoe 
by bending it around a sheave with a 
diameter one-half that of the strand shoe. 

The dismantling work will consist in 
cutting loose the stiffening truss, floor 


(Continued on p. 567) 


Detroit Voters Fail to Pass 
Rapid Transit Plan 


The project for the construction 
of the first unit of a major rapid 
transit system for Detroit, Mich., 
failed to pass at the referendum 
held on April 1. About 70 per cent 
of the citizens voted against the 
proposition. Failure to obtain a 
favorable vote is believed to have 
been due to the lack of aggressive 
support by the press until too late 
to offset the campaign of opposi- 
tion. Mayor Lodge has called for 
the submission of a new plan. The 
transit commission does not look 
for any material change in the 
financial details of the present 
plan in the new project. The prin- 
ciples of distribution of cost, partly 
through local benefit assessments, 
partly through general city taxes 
and through fares, is expected to 
be followed in the new plan. 





Julian Hinds Goes to Los Angeles 
With Van Norman 


Julian Hinds, of the U. S. Bureau of 
Reclamation, has been appointed chief 
designing engineer of the newly created 
department of water and power of Los 
Angeles, of which H. A. Van Norman 
is chief engineer and general manager, 
as announced in Engineering News- 
Record, March 21, p. 480. 

Mr. Hinds is well known as a rec- 
lamation engineer, having served on 
the Yakima project in Washington an‘ 
as designer of dam and plant for the 
Elephant Butte dam. In 1926 he went 
to Mexico as resident engineer for the 
J. G. White Engineering Corporation 
on the construction of the Calles dam 
and the Santiago irrigation project. 





Right Sought to Build Tracks for 
Terminal at Los Angeles 


The Los Angeles Terminal Exchange 
has applied to the Interstate Commerce 
Commission for authority to construct 
tracks, chiefly in subway, to connect all 
railroads now entering Los Angeles, 
Calif., with a union terminal, also to sell 
stock to finance the construction of the 
railroad and the purchase of land for 
the terminal. As soon as the construc- 
tion of the railroad lines has been ‘1- 
thorized, the company proposes to pro- 
ceed with the purchase of land for the 
terminal. The proposed terminal rail- 
way will be electrically operated and will 
have connections with the Southern 
Pacific, Union Pacific, Santa Fe, and 
Pacific Electric Railway companies. 
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Steam Pollution Control Course 


Given by U.S.P.H. Service 


An intensive course in stream pollu- 
tion investigation and control was given 
to 21 state sanitary engineers by the 
UT. S. Public Health Service at its Cin- 
cinnati Experiment Station, March 18 
to 29, 1929: The course was provided 
in answer to a request from the Con- 
ference of State Sanitary Engineers that 
the exceptional training facilities at this 
experiment station be made available to 
the state engineers engaged in stream 
pollution control. A similar course 
given in May, 1928, to a group of the 
engineers of the Public Health Service 
demonstrated the value of the training. 

In general, the men attending the 
course were the assistant sanitary en- 
siners or chemists delegated to stream 
pollution work by the health depart- 
ments of their respective states, rather 
than the chief sanitary engineers. The 
number was limited to 21 by the labo- 
ratory accommodations. .The course 
was divided into laboratory work occu- 
pying three hours each morning, and 
lectures for three hours each afternoon. 





Government Needs $398,000,000 
in New Buildings 


The interdepartmental committee ap- 
pointed by Secretary Mellon and Post- 
master General New report that to meet 
the demands of the entire country for 
public buildings an expenditure of $398,- 
000,000 would be necessary. Congress 
has already authorized expenditure of 
$200,000,000 for buildings outside the 
District of Columbia and it is estimated 
that $48,160,000 will be available 
through the sale of obsolete buildings 
and sites at places where new construc- 
tion is contemplated. 

The report lists 571 projects, esti- 
mated to cost $247,800,000. Of these, 
293 are new post office buildings in 
cities now without federal buildings. 
The other projects are distributed as 
follows: 100 to replace old or inadequate 
buildings, 16 additional at places now 
provided with federal buildings, 107 
additions to existing buildings, 17 
marine hospitals, and 38 border inspec- 
tion stations for the customs and immi- 
gration service. 

The distribution of the 571 projects 
shows every state represented, also 
Alaska, Hawaii, Porto Rico and the Vir- 
gin Islands. For the states alone, the 
projects amount to $246,124,000. In 
1928 Engineering News-Record reported 
public buildings of all kinds to the value 
of $259,114,000. 





N. Y. City Sanitary Commission 
Bill Dies in Legislature 


The bill authorizing a department of 
sanitation for New York City, to have 
charge of sewage disposal and both the 
collection and disposal of garbage, ashes 
and refuse, noted in Engineering 
News-Record, March 21, 1929, pp. 449 
and 480, failed to pass the legislature 
before adjournment, as did also the bill 
creating a city planning commission. 
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Charles E. Hughes 
Hears District on 
Lake Diversion 


Testimony Also Given by General 
Jadwin and Colonel Schulz, 
Called by Hughes 


ROM March 25 to 29 Charles 
Evans Hughes, special master ap- 
pointed by the U. S. Supreme Court, 
heard testimony preliminary to draft- 
ing a decree relative to the matter of 
regulating the diversion of water from 
Lake Michigan by the Sanitary District 
of Chicago in accordance with the de- 
cision of the court adverse to the 
district rendered on Jan. 14. (See En- 
gineering News-Record, Jan. 24, p. 146.) 
In addition to the witnesses for the 
Chicago side of the controversy, Major 
Gen. Edgar Jadwin, Chief of Engineers, 
U. S. Army, and Col. Edward H. Schulz 
testified at the request of the master. 
Colonel Schulz indicated that the stipu- 
lations in the 1929 five-year permit, 
under which the Sanitary District of 
Chicago has been diverting 8,500 sec.-ft., 
had been lived up to by the district 
but that the city metering program was 
far behind. General Jadwin outlined 
the position of the army engineers with 
respect to the diversion necessary for 
navigation as follows: A reduction to 
7.250 sec.-ft. after the completion of 
the plants. expected to be finished this 
year ; and an ultimate minimum of 5,000 
sec.-ft., including the city’s . water 
supply. This amount. is essential for 
the development of the Illinois water- 
way. For the Chicago River alone but 
3,200 sec.-ft. ultimately would be 
needed. Reduction to 5,000 sec.-ft. will 
correct half the lowering of 6 in. and 
the remainder, in the opinion of the 
War Department, can be accomplished 
by lake-level regulating works at the 
lake outlets. 

Testimony for the district was given 
by Langdon Pearse, the district’s sani- 
tary engineer, who summarized accom- 
plishments to date and outlined a future 
program to collect and treat fully all 
of the sewage. This program would 
cost, according to an estimate made by 
the district and consulting engineers, 
$176,000,000 and take from twelve to 
fifteen years to complete. Harrison P. 
Eddy and John H. Gregory, consultants 
for the district, corroborated these 
figures. H. P. Ramey, asssitant chief 
engineer, brought the lake level hydro- 
graph down to date, indicating that the 
lake is 14 ft. higher than the average 
for this time of year for the last ten 
years. 

At the close of the Chicago hearings 
the attorney for the Lake states indi- 
cated that complete cessation of all 
diversion wil! be claimed for the. decree, 
meaning that the sewage and storm 
runoff must be returned to the lake. 

The hearings will be continued in 
Washington bezinning April 15, the 
Lake states putting on the first of their 
witnesses at that time. 
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Airport Contest Representatives 
Named by Commerce Department 


The U. S. Department of Commerce 
has nominated Col. Harry H. Blee, chief 
of the airways and airport division of 
the Commerce Department, and Major 
Ernest Jones, aeronautical expert and 
editor of the department's official aero 
nautic bulletin, to be members of the 
program committee of the airport de- 
sign contest being sponsored by the 
Lehigh Portland Cement Company. 
Other members of the program com 
mittee are George W. Lewis, director 
of the National Advisory Committe: 
for Aeronautics; Paul Henderson, vice- 
president of the Transcontinental Air 
Transport, Inc. ; Charles S. Jones, presi- 
dent of the Curtiss Flying Service; 
Porter Adams, chairman of the execu- 
tive committee and past-president of 
the National Aeronautic Association; L. 
K. Bell, secretary of the Aeronautical 
Chamber of Commerce; Joyn Berry, 
manager of the Cleveland Municipal 
Airport; and Harry Schwarzschild, 
editor of Airports. 

The Engineering Section is headed 
by Morris Knowles, of Pittsburgh, and 
includes Gavin Hadden, Francis Lee 
Stuart, Harold M. Lewis and Willard 
Chevalier. George B. Ford is chairman 
ot the Civic and City Planning Section 
and other members are Fred C. Mc- 
Laughlin, president of the New York 
State Conference of Mayors; E. P. 
Goodrich, Harold Buttenheim and 
Samuel C. Wetherill, Jr., president of 
the Regional Planning Federation of 
the Philadelphia Tri-State District. 

Similiar contests have been held in 
Germany, France and Great Britain, 
according to William P. MacCracken, 
Jr., Assistant Secretary of Commerce 
for Aeronautics, but this is the first to 
be held in the United States. The con- 
test will run until Nov. 18. 





Plan to Improve Traffic 
Conditions in Toronto 


A report by the Advisory City Plan- 
ning Commission of Toronto, Ont., 
recommends expenditures in the down- 
town area aggregating $13,000,000 to 
improve traffic conditions. The report 
visualizes the traffic and building re 
quirements of Toronto for the next 40 
or 50 years and advances plans designed 
to create a downtown area that will be 
beautiful and at the same time free 
of traffic problems. 





Railroad Proposed From Oregon 
Through Idaho Into Nevada 


An application for authority to con- 
struct a railroad line from Myssa, Ore., 
through Idaho to Winnenecca, Nev., a 
distance of 238.7 miles, has been made 
to the Interstate Commerce Commission 
by the Idaho Pacific Railway Company 
of New York. The company is a newly 
organized one and plans to open up ter- 
ritories in Idaho and Oregon to more 
direct connection with the markets of 
California. 


ee 
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Special and Annual Meetings of 
N.E.W.W. Association 


The annual meeting of the New Eng- 
land Water Works Association will be 
held at Portland, Me., beginning Sept. 
17, 1929. An all-day meeting of the 
association will be held at Waterbury, 
Conn., on April 10. An inspection trip 
to the Shepaug water-works tunnel will 
be led by R. A. Cairns, city engineer of 
Waterbury, starting from Hotel Elton 
at 9 am. After luncheon at the hotel 
Mr. Cairns will talk on the tunnel and 
there will be three papers on meters, 
taking up maintenance and testing and 
the installation of Venturi meters. 





Subway Urged as San Francisco 
Traffic Problem Solution 


Rapidly increasing traffic congestion 
on Market St., San Francisco, has re- 
sulted in renewed activity of the press 
and civic organizations urging a subway 
for street-car traffic through the business 
district. After a three years’ study of 
the traffic problem, Dr. Miller McClin- 
tock, director of the San Francisco 
traffic survey committee, finds that the 
only way to secure permanent traffic re- 
lief and avoid the threatening abnormal 
decentralization of the business center is 
in providing such a subway. The Mar- 
ket St. traffic problem, with its four 
street-car lines operating under two 
competing managements and the irregu- 
lar, diagonal street intersections, has 
been declared one of the most difficult 
in the country. 

\ step toward the solution of the 
problem now under way is the installa- 
tion of a complete system of pedestrian 
traffic control which will be ready for 
operation in about six months. Mean- 
while, interest is being renewed in the 
possibility of clearing the street of car 
tracks by means of a subway. The prop- 
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osition has received added impetus by 
the recent statement of Dr. McClintock 
to the effect that a subway is physically 
and financially possible and would pro- 
vide transportation facilities for the busi- 
ness district among the best in the 
country. 





Virginia Conference on Water 
and Sewage Treatment 


A conference on operation of water- 
purification and sewage-treatment plants 
is to be held at Richmond, Va., on 
April 25 and 26, at which it is hoped 
that a permanent organization will be 
formed. Among the papers scheduled 
are: Treatment of New Gravity Water 
Supply at Staunton to Reduce Cor- 
rosion, by W. F. Day, city manager; 
Prechlorination and. Filtration of Col- 
ored Waters at Norfolk, by W. W. Wat- 
kins, chemist, and at Newport News, by 
E. F. Dugger, general manager; the 
Blacksburg Sewage Treatment Plant, by 
Prof. R. B. H. Begg, Virginia Poly- 
technic Institute. Programs may be 
obtained from Richard Messer, chief en- 
gineer, Virginia Department of Health, 
Richmond, Va. 





Engineers Needed for Public 
Buildings Program 


The supervising architect, Treasury 
Department, needs a number of archi- 
tectural, construction, mechanical and 
structural engineers for work in con- 
nection with the huge public buildings 
program upon which the government 
has embarked, the United States Civil 
Service Commission announces. En- 
trance salaries range from $2,600 to 
$3,200 a year. Higher-salaried posi- 
tions are filled through promotion. 

Applications will be accepted by the 
commission until April 24. 


April 4,192: 


Next City Planning Conference 
Meets at Buffalo, N. Y. 


The 21st annual meeting of the Na 
tional Conference on City Planning wi! 
be held at Buffalo and Niagara Falls 
N. Y., May 20 to 23. Topics alread: 
scheduled include “the new town of th: 
motor age,” exemplified by Radbur 
N. J., and the Country Club District 
of Kansas City, Mo. ; traffic analysis and 
forecast in relation to thoroughfare 
planning ; street replanning in downtown 
districts of large cities; plotting con 
trol; regional planning—New York, 
Buffalo and Los Angeles ; and city plan 
ning commissions. Town planning as a 
provincial function will be outlined by 
Horace L. Seymour, director of town 
planning for the Province of Alberta, 
Canada. Details of the program may 
be obtained from Flavell Shurtleff, sec 
retary of the conference, 130 East 22d 
St., New York City. 





New England Has Sewage-Works 
Association 


The first meeting of New England 
Sewage Works Association will be held 
at Hotel Bond, Hartford, Conn., April 
23, during the five-day meeting of the 
New England Health Conference. 
Papers will be read on sludge digestion, 
design and operation of tanks, sewage- 
works operation, the activated-sludge 
process and the value of records. Au- 
thors from outside New England will 
be C. A. Emerson, Jr., Philadelphia, and 
J. R. Downes, secretary of the New 
Jersey Sewage Works Association, 
Bound Brook. On Monday, April 22, 
several papers on water supply will be 
read before the New England Health 
Institute. .Programs may be had from 
the Connecticut State Department of 
Health, 8 Washington St., Hartford. 


NEW PENNSYLVANIA AND LEHIGH VALLEY RAILROAD BRIDGE OVER NEWARK BAY, N. J., SHOWING COMPLETED 
LIFT SPAN WHICH FELL FROM ITS FALSEWORK SUPPORTS DURING A WINDSTORM ON APRIL 1 





Airview by Airmap Corporation of America, New York 
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Detroit River Suspension Bridge 
(Continued from p. 564) 


beam and suspender steel, lowering it to 
arges in the river and then removing 
the cables. This work will be confined 

the center span, since the bridge has 
unloaded backstays. 

The Detroit bridge is being built by 
the Detroit International Bridge Com- 
pany, for which Modjeski & Chase are 
consulting engineers. The McClintic- 
Marshall Company is the designer 
and general contractor, with L. S. 
Moisseiff and Monsarrat & Pratley as 
its consulting engineers. The cables 
were erected by the Keystone State 
Corporation with wire furnished by the 
American Cable Company. An article 
on the general design of the bridge by 
Jonathan Jones, assistant chief engineer, 
McClintic-Marshall Company, appeared 
in Engineering News-Record Sept. 27, 
1928. Other articles on various phases 
of the work have been published sub- 
sequently. 





Dismantling of Mount Hope 
Bridge Under Way 


Dismantling work on the Mount 
Hope suspension bridge near Bristol, 
R. I., was begun on March 25, the 
same day that the Mount Hope Bridge 
Company announced the decision of its 
engineers to condemn the cables that 
were in place on the nearly completed 
structure. Rivet heads are being 
chipped off and the rivets bucked out at 
a rapid rate preparatory to lowering the 
stiffening truss and floor steel to barges, 
on which it will be transported to 
storage near the Bristol anchorage. 
The tentative plan for removing the 
cables consists in flame cutting them a 
strand at a time into lengths about 30 ft. 
long which can be lowered to barges 
below. 

An unusually rigid schedule of work 
has been drawn by the contractor in 
order to meet the tentative opening date 
of Nov. 15, 1929. No decision has been 
made public regarding the new wire to 
be used in the cables. 





San Mateo-Hayward Bridge 
Across San Francisco Bay Opens 


The San Mateo-Hayward bridge 
across the southern arm of San Fran- 
cisco Bay was officially opened on 
March 2, fourteen months and fourteen 
days after the contract was signed. 
This 7.1-mile bridge, which is precast 
concrete trestle with the exception of 
five 300-ft. steel spans, was built by pri- 
vate capital as a highway toll bridge 
under the authority of a 50-year 
franchise from San Mateo County. 
Construction of this bridge was 
described in Engineermg News-Record, 
Nov. 8, 1928, p. 686. 

The toll for passenger automobiles is 
50c. for car and driver, with a charge of 
5c. for each additional passenger. Total 
cost of the project was about $7,500,000 
and completion was 105 days ahead of 
the contract time. 
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Dedication ceremonies were followed 
by a toll-free period of approximately 
eight hours, terminating at midnight of 
the opening day. During this period it 
is estimated that more than 22,000 cars 
made use of the bridge. The maximum 
speed permitted at present is the state 
limit of 40 miles per hour. 

This bridge is about 15 miles south 
of the Ferry Building in San Francisco 
and is the fourth to be completed re- 
cently tending to break the traffic 
barrier of San Francisco Bay. The 
others are the Dumbarton, about 8 
miles farther south, and the Carquinez 
and Antioch bridges, on another arm 
of the bay. 





Government Experiments With 
Soil Erosion and Terracing 


Experiments with soil erosion and 
terracing are being conducted by the 
Department of Agriculture on a farm 4 
miles south of Guthrie, Okla., and will 
be studied from an engineering stand- 
point. Measurements of intense rain- 
falls will be measured by means of self- 
recording rain gages. The run-off will 
be measured with the improved Venturi 
flume, the depth of flow to be recorded 
by water-stage recorders capable of 
recording time to the nearest minite 
and stage to the nearest 0.01 ft. The 
proper spacing of terraces, the grade, 
length and cross-section of terrace chan- 
nels for different land slopes and soil] 
types are factors that will be investi- 
gated. 

The experiments, the first of their 
kind, are in charge of C. E. Ramser, 
senior drainage engineer. 





WASHINGTON NOTES 


By Paut Wooton 
Washington Correspondent 


Better Relations Between Corps of 
Engineers and Contractors— Work 
on Mississippi Is Delayed by Floods 


STABLISHMENT of better rela- 
tions between the Corps of Engi- 
neers and the Associated General Con- 
tractors was cited by Major Gen. Edgar 
Jadwin as one of the accomplishments 
of the year, in the course of remarks 
at: the annual dinner of the corps 
March 30. Under President Garber, 
friendly relations have been established, 
he declared, with prospects favoring 
closer co-operation between army engi- 
neers and outside contractors. General 
Jadwin stated that the contractors are 
well satisfied with the proportion of 
the work on the Mississippi River that 
has been awarded them. Comment on 
the address at the offices of the Asso- 
ciated General Contracters was to the 
effect that they would feel better about 
the present situation if the engineers 
had not séen fit to erect a $2,000,000 
concrete plant and were less active in 
the remodeling of their levee-building 
machines. 
General Jadwin laid particular em- 
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phasis on the danger that he sees in 
that movements to construct bridges 
between major harbors and the sea. 
He mentioned specifically the proposed 
bridges at San Francisco and at Wil- 
mington. Because of the powerful in- 
fluence possessed by those who would 
profit financially in the construction of 
such structures and by those whose con- 
venience would be served, it is becom- 
ing very difficult to prevent these re- 
strictions on commerce, he declared. 
He admitted that he was all but over- 
ridden by the Congressional committee 
in the two instances mentioned. 


Mississippi Flood Control 


Threatened litigation in the areas to 
be traversed by the proposed floodways 
along the lower Mississippi apparently 
will not greatly delay the work there. 
General Jadwin pointed out that when 
these cases reach a certain stage in 
court, it then will be possible to go 
forward with the work, leaving actual 
settlement to be made later. 

Bad weather and an_ unfavorable 
stage of the river retarded construction 
work on the Mississippi during Feb- 
ruary, when only 1,771,319 cu.yd. of 


earth was placed in the levees. This 
falls decidedly below the monthly 
average, as 19,417,796 cu.yd. was 


placed between July 1 and February 1. 
Of the total work done during the 
month. 1,478,048 cu.yd. was handled 
under contract and 284,271 cu.yd by 
hired labor. In addition 111,336 cu.yd. 
of spoil blank was handled. During 
February 19,711 squares of revetment 
were put in place, which falls ma- 
terially below the monthly average of 
more than 50,000 squares. 


Uncmployment Insurance Advocated 


While recognizing the good results 
that would follow the enactment of 
legislation speeding up public work 
activities during periods of depression, 
the U. S. Department of Labor believes 
that the real solution to the problem 
of industrial employment is unemploy- 
ment insurance. Economic experts of 
the Labor Department fully realize that 
any type of governmental unemploy- 
ment insurance would be repugnant to 
American industry. Such steps are 
unnecessary, however, since insurance 
companies have been manifesting in- 
creasing interest in the situation. 

One of the largest insurance com- 
panies in the country has made over- 
tures to the department sounding out 
its attitude. The only serious remain- 
ing obstacle is the lack of reliable unem- 
ployment statistics, it is declared. While 
the statistical department of the Labor 
Bureau has accumulated figures on em- 
ployment trends among the various in- 
dustries, there is at present no basis 
on which to apply these figures. Such 
a basis, it is said, would be afforded 
by a census of the unemployed. A 
movement is afoot to include authoriza- 
tion for an unemployment census in the 
regular census bill that probably will 
be passed during the approaching 
special session. 
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Personal Notes 


W. M. HALtt, previously employed as 
a general superintendent of construction 
by the U.G.I. Contracting Company, of 
Philadelphia, Pa., is now a_ general 
superintendent of construction with the 
Electric Bond & Share Company, ot 
New York, in charge of the construc- 
tion of a hydro-electric development in- 
land from Bahia, Brazil, South America. 


ALpeEN C. FENSEL, who was until 
recently director of the Municipal Re- 
search Bureau of Cleveland, Ohio, is 
now associated with J. L. Jacobs & 
Company, management engineers and 
accountants, at Chicago. 


D. W. Leccett, of Jefferson, Ohio, 
has been appointed division engineer in 
the state highway department in charge 
of the district consisting of Ashtabula, 
Columbiana, Trumbull, Portage, Sum- 
mit, Mahoning, Lake and Geauga 
counties. 


R. H. Anperson, formerly hydraulic 
engineer for the Tennessee Electric 
Power Company at Chattanooga, Tenn., 
is now construction superintendent for 
Stevens & Wood, Inc., on the construc- 
tion of a dam and hydro-electric plant 
near Blue Ridge, Ga. 


Major Jonn F. ConKiin has been 
appointed by the War Department as 
district engineer, with headquarters at 
Nashville, Tenn. He will take the place 
of Major Lewis H. Watkins, Chat- 
tanooga, who has been temporarily 
released. During Major Watkins’ tem- 
porary absence Major Conklin will have 
charge of the Chattanooga and Nashville 
areas, the former including Muscle 
Shoals. 


Junius W. Jounson, who has been 
district engineer in charge of the United 
States Bureau of Public Roads, with 
headquarters in Denver, Colo., since 
1921, has been transferred to Wash- 
ington. A. E. PALeN, who has been 
assistant to Mr. Johnson, has_ been 
named acting district engineer. 


ALFreD H. FLETCHER, for the past 
four years assistant state sanitary en- 
gineer of Louisiana, specializing in 
malaria-control work, has been ap- 
pointed sanitary engineer for the de- 
partment of health, city of Memphis, 
and will be director of the bureau of 
sanitation. 


Prof. ALLEN P. RicHMonp, Jr., has 
resigned as assistant professor of. civil 
engineering on the faculty of the Thayer 
School of Civil Engineering, Dartmouth 
College, his resignation to take effect in 
June. Professor Richmond has been 
connected with the Thayer School since 
1920. 


R. R. NuNN, construction engineer, 
of El Paso, Tex., is spending several 
months in Woodstock, Va., where he 
has contracted to design and erect a 
modern concentrating plant for the Hy- 
Grade Manganese Production & Sales 
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Engineering Societies 


; CALENDAR 


ANNUAL MEETINGS 


AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, New York: spring meeting. 
Dallas, Tex., April 24-26. 


AMERICAN WELDING SOCIETY, New 
York; annual meeting, New York City, 
April 24-26. 


AMERICAN ROAD BUILDERS’ ASSOCI- 
ATION, Washington, D. C.; annual meet- 
ing, Washington, May 2 and 3. 


NATIONAL FIRE PROTECTION ASSO- 
CIATION, Boston; annual convention, 
Memphis, Tenn., May 13-16. 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, Philadelphia, Pa.; annual 
meeting, Atlantic City, N. J., June 24-28. 


AMERICAN WATER WORKS ASSOCI- 
ATION, New York; annual meeting, 
Toronto, Canada, June 24-28. 


AMERICAN ASSOCIATION OF ENGI- 
NEERS, Chicago; annual meeting, 
Mexico City, Aug. 26-28. 


* * * 


THE AMERICAN SOCIETY OF AGRI- 
CULTURAL ENGINEERS will meet in Dal- 
las, Tex., June 24 to 29. This will be 
the first Southern meeting of the or- 
ganization. 


Tue WesTERN Society OF ENGI- 
NEERS has the following nominations 
for officers for 1929-30: president, Wil- 
liam S. Monroe; vice-presidents, D. J. 
Brumley, W. O. Kurtz and Frank D. 
Chase; treasurer, Leigh S. Keith; trus- 
tee, Charles V. Weston. 


THE AMERICAN Road’ BUILDERS’ 
ASSOCIATION will hold its annual meet- 
ing in Washington, D. C., May 2 and 3. 
The officers and directors elected at the 
recent convention in Cleveland will be 
installed at this meeting. At the same 
time the regular annual meeting of the 
city officials’ division and of the county 
highway officials’ division will be held. 


THe StrucTturAL ENGINEERS So- 
CIETY OF NEw York, at its annual meet- 
ing March 26, elected the following 
officers for the ensuing year: presi- 
dent, L. A. Ball; first vice-president, 
N. A. Richards; second vice-president, 
A. Van Vleck; secretary, H. H. Sny- 
der; treasurer, H. R. Burroughs. 





Corporation. Mr. Nunn has recently 
completed plans for a new surface plant 
and transportation system for the San 
Francisco mines in Mexico, near Parral. 


James B. GrRrANpD, consulting engi- 
neer, of Phoenix, Ariz., recently left 
for Chile to act as consulting engineer 
for the Chilean government in connec- 
tion with proposed power and irrigation 
projects. The work will consist of in- 
vestigating and preparing plans for the 
reclaiming of several hundred thousand 
acres of arid land in that nation. Mr. 
Girand plans to be in Chile for about 
a year. 


R. C. HarpMAN has recently been 
appointed director general of highways 
by the government of Costa Rica, to 
have charge of the new highway pro- 
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gram being inaugurated by that count: 
Mr. Hardman’s highway experience h 
been gained as district engineer, Bures 
of Public Works, Philippine Island 
municipal engineer of the Panan 
Canal, assistant chief engineer of t! 
Central Highway Board of Panama and 
chief engineer of the national highwa\ 
of Salvador. 





Obituary 


Joun S. Muck te, of Philadelphia 
died on March 20. He was 67 year: 
old. Mr. Muckle played a large part 
in the designing of Philadelphia’s high- 
pressure pumping service. 


Paut M. ENTENMAN, for a number 
of years an engineer on the construc- 
tion of subways in New York City, 
died at Banning, Calif., on March 29, 
following a long illness. Mr. Enten 
man was born in New York City 42 
years ago. 


W. C. Lewis, consulting engineer, 
Dallas, Tex., died at his home there on 
March 28, following a few days’ ill 
ness. Mr. Lewis was 60 years old, a 
native of Fredericksburg, Tex. He 
specialized in building construction, 
having acted as a consulting engineer 
on a number of large buildings, includ- 
ing Wanamaker’s store in New York 
and the Federal Reserve Bank in 
Cleveland. 


Joun L. McGrane, county engineer 
of Pottawattamie County, Iowa, died on 
March 23. Mr. McGrane was born in 
Rochester. N. Y., in 1892. After four- 
teen months’ service in the World War, 
he went West and was, at different 
times, connected with both the Missouri 
and Iowa state highway commissions as 
resident engineer. He served as county 
engineer in several Iowa counties. He 
was a member of the American Society 
of Civil Engineers. 


Georce H. Finn, chairman of the 
board of Booth & Flinn, Ltd., of New 
York, died of pneumonia on March 29 
ing Pittsburgh hospital. Booth & Flinn, 
Ltd., completed many large engineering 
projects, including the Liberty tunnels, 
Pittsburgh; the Fourteenth St., the 
Montague St. and the Clark St. tunnels, 
New York City; the Holland tunnels. 
New York to New Jersey; several large 
aqueduct contracts, including the cross- 
ing of the Harlem River; several sec- 
tions of the Passaic Valley sewer 
through the city of Newark; the Bates 
St. sewer and several other contracts 
in the cities of Detroit and Toledo; 
numerous pipe lines through the West 
and Southwest, including a line from 
Tulsa, Okla., to Chicago, a distance of 
800 miles, also,a line from Pampa to 
Wichita. The George H. Flinn Cor- 
poration, of which Mr. Flinn was presi- 
dent, recently completed a section of 
the Eighth Ave. subway in New York 
City and is well along on another sec- 
tion, including the crossing of the 
Harlem River. 
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Construction Equipment 
and Materials 





Some New Motor Truck Bodies Developed 
for Concrete Haulage 


O SINGLE type of construction 
iN equipment in recent years has made 
its appearance on the market so rapidly 
or in such relatively large numbers for 
a new product as the special body for 
concrete haulage. In the present stage 
of development it is available in two 
distinct designs—the truck-mixer body 
and the ready-mixed concrete body. The 
distinction between these two types 
should be kept clearly in mind. 

The principle of the truck-mixer body 
is based upon the practice of charging 
the aggregate and cement dry, and ac- 
curately measuring the water into a tank 
carried on the truck. Either en route 
to the job or at the job the water is 
turned into the body, and the concrete 
mixed, usually by the truck’s motive 
power. Truck-mixer bodies are usually 


built as drums or cylinders of various 
lengths, although one body has a semi- 
circular cross-section with an open top. 
All the bodies contain mixing blades of 
various designs and arrangements. 

The purpose of the ready-mixed con- 
crete body is only to prevent segrega- 
tion of concrete which has been mixed 
at a central plant and is being trans- 
ported some distance to the job. These 
bodies are of more varied design than 
are the truck-mixer bodies, some of them 
utilizing revolving drums, whereas 
others resort to paddles or merely to a 
tumbling action of the concrete during 
dumping. 

There are gathered together below 
descriptions of a number of these new 
bodies such as are being seen in in- 
creasing numbers. 





Barrymore Truck Mixer 


The truck mixer developed by the 
Barrymore Corporation, Union Trust 
Building, Cleveland, Ohio, is described 
as a combination open-top dump body 
and concrete: mixer. It is built to fit 
the chassis of all standard motor trucks 
and is available in three sizes, 1, 1} and 
24 cu.yd. The water is carried in tanks 
along the sides of the body and mixing 
is accomplished by means of “plow- 
share” curved spade-like blades so 
spaced and overlapped, according to the 
manufacturer, as to cause a_ simulta- 
neous triple action of (1) lifting and 
spreading of materials around the shaft 
to which the blades are attached, (2) 
rotating and churning of materials in a 
circle from end to center and back, and 
(3) surging up volcanically. An im- 
portant point in regard to concrete 
mixed with the Barrymore truck mixer 
is that the aggregates are transported to 





the job dry, and arriving at the job are 
premixed dry for about one minute, 
when the necessary water is added and 
a further mix of two minutes is accorded 
the mass. Such a process is claimed by 
the manufacturers to result in a com- 
plete application of the cement paste to 
all parts of the aggregate. 

The manufacturers believe that the 
open top allows the only quick, simple 
and easy way to load any body by the 
use of gravity from regular batchers. 
Another advantage of the open top is 
that cleaning is accomplished easily at 
the end of each day by merely turning 
a hose into the body. Also, the open-top 
body is available for hauling stone and 
sand, in which case its capacity is 
doubled. Power is furnished from the 
truck engine to a set of gears designed 
to allow the average engine to handle 
the load with ease. Discharging is con- 
trolled through a large swinging tail 
gate or a smaller adjustable strike-off 
gate. 





Bartlett-Snow Ready-Mix Body 


Two features of the ready-mix con- 
crete body developed by the C. O. Bart- 
lett & Snow Company, Cleveland, Ohio, 
which are stressed by the manufacturer 
are (1) that it conditions the mixed 
concrete and prevents segregation with- 
out resorting to mechanical agitation of 
any kind, and that (2) it is immediately 
adaptable for general haulage work. 

The body, as shown in the accom- 
panying illustration, is of the end-dump 
type and differs from other bodies in 
that the sides consist of movable plates. 
These sides are brought together at the 
bottom, forming a “V,” and while in 
this troughed position receive the load 
of wet concrete. When the truck has 
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arrived at its destination these movable 
sides are wound back to a vertical posi 
tion by a crank located at the front end 
of the body. This movement of the 
plates causes the load to be spread ovet 
the entire bottom of the truck and any 
segregated fluid to mix with the mass 
he body is then tilted and the mass 
Hows toward the delivery end, with a 
further conditioning taking place in the 
churning at the end gates. 

There are no mechanical baffles or ob- 
structions of any kind within the body. 
This feature makes it suitable tor addi 





tional duty, since with the sides in a 
vertical position it forms an ordinary 
rectangular end-dump body. The body 
shown in the illustration is mounted on 
a special high-lift hoist which adds to 
the distance that the concrete may be 
chuted direct from the body 


Blaw-Knox Agitator Body 


In the ready-mixed concrete body in- 
vented by Graham Brothers, contractors 
and ready-mixed concrete dealers, ot 
Richmond, Va., and now manufactured 
and sold by the Blaw-Knox Company, 
Pittsburgh, Pa., the concrete is agitated 
by revolving blades which are geared to 
the truck transmission. According to 
the manufacturer, this agitation posi- 
tively eliminates segregation and in fact 
improves the quality of the concrete. It 
is also stated that wet and dry mixes are 
handled with equal facility and that the 
agitating mechanism not only stirs in 
the circular cross-section of the con- 
crete mass but keeps it in constant cir- 
culation along the length of the body. 





: 
: 
: 
j 
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The bodies are available in 1-, 2- and 
3-cu.yd. sizes for hauling ready-mixed 
concrete, the same bodies being suitable 
for use in general haulage work of sand, 
gravel, coal, etc., under which circum- 
stances their respective capacities are 
2.75 cu.yd., 4.75 cu.yd. and 5 cu.yd. 

It is said that these agitator bodies 
are available for and can be easily at- 
tached to any type or capacity of motor 
truck. In addition, any standard make 
of body hoist may be used. On the other 
hand, the company recommends the use 
of a high-lift hoist inasmuch as it pro- 
vides sufficient vertical clearance to 
dump the load into a storage hopper on 
the job, thus releasing the truck imme- 
diately and saving truck time. Also the 
high-lift hoist permits longer chuting 
of the concrete. 

The agitating blades, which may be 
seen in the accompanying illustration, 
are set within ws in. of the body itself. 
It is claimed that a patented design of 
the tooth which releases the coarse ag- 
gregate absolutely eliminates any bind- 
ing or wedging of aggregate between 
the blades and the body. The agitating 
mechanism, which is connected to the 
truck transmission and is said to require 
only 4 hp. to operate, is mounted on a 
center shaft supported on three fixed 
bearings, the center bearing being of 
split design for easy adjustment. The 
mechanism is automatically disconnected 
from the truck body when hoisting to 
dump and is automatically reconnected 
when the body is lowered. The agi- 
tators make 4 r.p.m. with the speed of 
the engine at 20 m.p.h. 

If it is desired to use the truck for 
general haulage purposes, this may be 
done without removing the agitating 
mechanism, or this mechanism can be 
removed in about twenty minutes by 
taking off sixteen bolts. Another im- 
portant feature of the body is that the 
discharge of concrete can be controlled 
by means of the rack-and-pinion gate, 
clearly shown in the accompanying illus- 
tration. 





Clinton Revolving Bodies 


The revolving bodies for hauling 
ready-mixed concrete developed by the 
Clinton Motors Corporation, Reading, 
Pa., are claimed by their manufacturer 
to be scientifically correct and in addi- 
tion to number strength and simplicity 
among their dominant features. 

The body consists of a cylindrical 
steel tank, the inside walls and ends of 
which are perfectly smooth with no ob- 
structions of any kind. Loading is ac- 
complished through a door in the top 
large enough to take the full mixer 
charge without spillage. After loading, 
the tank is hermetically sealed and 



































ENGINEERING NEWS-RECORD 


slowly revolved until ready for dis- 
charge. This rolling action is claimed 
to eliminate all segregation and to cause 
more complete hydration. The body is 
discharged from the rear by elevating 
its front end. The discharge door opens 
quickly by means of a 30-in., ratchet 
extension handle to a full opening of 
10x23 in. 

The body is supported at each end 
by large trunnion shafts revolving in 
self-aligning roller bearings. The body 
is revolved through a cut steel pinion 
engaging with a gear attached to the 
outer circumference of the tank at the 
front end. Power for revolving the 
tank is furnished by an independent two- 
cylinder, 8-hp. engine, operating at a 
predetermined speed. The power is 
transmitted by a sprocket on the gear 
shaft through chain drive to a corre- 
sponding sprocket located on the pinion 
shaft. 

The 2-yd. capacity body is available 
for light, fast delivery—for example, on 
new subgrades or where the going is 
too soft for heavy trucks. This unit is 
equipped with pneumatic tires. The 
3-yd. units as used on the big jobs are 
equipped with solid tires, although large 
pneumatics are available if necessary. 


The Jaeger Combination Body 


The elimination of the expense and 
dead weight of a hoist is one of the 
principal advantages claimed for the 
Jaeger “Agitate” or “Mix in Transit” 
body developed by the Truck Mixer 
Company, 520 Dublin Ave., Columbus, 
Ohio. The body consists of a perma- 
nently cradled drum which rotates in 
one direction to charge and reverses 
rotation to discharge. The bodies are 





built in 1-, 2- and 3-cu.yd. sizes and are 
said to be suitable both for mixing en 
route or for hauling ready-mixed con- 
crete. The manufacturer also claims 
that the bodies are suitable for hauling 
gravel, sand or other bulk materials. 

When installing the bodies they are 
merely clamped to the truck chassis, no 
drilled holes being necessary except on 
one or two makes of trucks. The stand- 
ard automotive gear reductions are 
easily connected with the body. A fea- 
ture of the design of the body is that the 
load is balanced and carried well for- 
ward of the rear axle and between the 
tires with a low center of gravity. 

In charging ready-mixed concrete or 
ordinary bulk materials the body can be 
loaded through a manhole fitted with a 
removable watertight door. For truck- 
mixed concrete, however, the load of dry 
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materials is charged from the end ; 
the screw action of the blades carri.. 
the load forward into the mixing cha: 
ber. The high screw blades in the cone 
prevent the load coming out while m 
ing en route. The discharge action 
of the screw type and discharge is « 
complished merely by throwing the , 
verse lever. The manufacturers claim 
a dumping time of from 18 to 40 second. 
depending on the size of the load and 
the consistency of the mix. 

Bodies are made in 1-, 2- and 3-cu.\ 
capacities. The l-cu.yd. body is suitabl: 
for such light trucks as Fords, Cheyro- 
lets, etc. The 2-yd. body, which can 
carry 3-cu.yd. of premixed concrete, is 
suitable for 3- to 4-ton trucks of the 
short-coupled type, while the 3-cu.yd. 
body is suitable for large commercial 
concrete companies operating 5- and 
7-ton trucks: The latter has a pre- 
mixed concrete capacity of 4 cu.yd. 
Special 5-cu.yd. premixed bodies can be 
furnished if desired. 


LeBlond-Schacht Agitator Body 


The special unit for hauling ready- 
mixed concrete developed by the Avril 
Tru-Batch Concrete Company, Cin- 
cinnati, Ohio, in collaboration with the 
LeBlond-Schacht Truck Company, also 
of Cincinnati, Ohio, consists of a re- 
volving drum of 2-cu.yd. capacity 
mounted on a special 24-ton truck with 
a wheelbase of 126 in. This short 
wheelbase is claimed to contribute 
greatly to a saving in truck running time, 
because of the consequent ease of 
maneuverability at the mixing plant 
and at the job. 

A special characteristic of the body 


is that it is mounted transversely on 


the truck chassis, affording a direct 
chain drive from a sprocket wheel on its 
mounting shaft to another sprocket on 
a worm speed-reducing unit. <A spe- 
cially designed  ball-bearing-equipped 
transmission power take-off is used 
whose speed can be varied to meet dif- 
ferent requirements. The body itself 
rotates on special self-aligning S.K.F. 
roller bearings and can be operated in- 
dependently of the truck. 

The body, in the form of a rotating 
cylinder, is filled and emptied through a 
watertight door operated by a gear-and- 
ratchet mechanism with a hand crank. 
No vanes or paddles of any kind are 
used in the rotating cylinder. The ca- 
pacity of the body is 2 cu.yd. when 
loaded about two-thirds full. It is said 
to be necessary to leave the remaining 
space open to assure agitation of the 
concrete as the body revolves; com- 
pletely filling the body would result in 
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movement of the concrete as one solid 
mass. 

\dvantages claimed for this agitator 
ody are that it is unusually simple in 
lesign, of light weight, and of rugged 
‘onstruction. Also, the load is always 
n the center of the chassis and no hoist 
; required for dumping. Concrete can 
be chuted 7 ft. to the rear of the truck 
on road jobs, according to the manu- 
facturer. 

The weight of the unit complete is 
9.100 Ib. (chassis 6,000 Ib., body 3,100 
lb.). The width of the body is 834 in. 
and of the tank 644 in. The tank has a 
diameter of 60 in. and the gate is 20x24 
in. The truck is a Schacht model T 
with a wheelbase of 126 in., a speed of 
30 m.p.h., a four-speed transmission, a 
7-in. pressed-steel frame on 34x7 in. 
pneumatic tires (dual type on the rear) 
and a_ six-cylinder Waukesha engine 
with a bore of 33 in. and a stroke of 
44 in. 


The Wood Bathtub Body 


A bathtub type of body for ready- 
mixed concrete has been developed by 
the Wood Hydraulic Hoist & Body 
Company, Detroit, Mich. It is claimed 
that the semicircular bottom prevents 





the wet mix from sticking, since an 
equal pressure is exerted downward and 
in from the curved sides. The front 
end of the bottom has a long slope in- 
stead of a true radius, which is said to 
break the vacuum and permit the mate- 
rial to fall away freely. The tailgate is 
made perfectly watertight and no sharp 
corners of any kind are utilized in the 
body, which is constructed of eight-gage, 
blue annealed sheet steel hot-riveted 
throughout. The body has extension 
sides so that when a one batch load is 
hauled the additional height of the sides 
and a 6-in. top flange which is turned in 
prevents the wet mix from spilling. The 
body may be mounted as a_ high-lift 
unit, permitting an increase in its chut- 
ing range. It may also be fitted with 
mixing apparatus or paddles for mixing 
or agitating in transit. 


Paris Transit Mixer 


A truck-mixer body developed by 
Transit Mixers, Inc., Call Building, 
San Francisco, Calif., and known as the 
Paris transit mixer utilizes a revolving 
drum and a blade arrangement which 
is claimed to produce a perfect homo- 
geneous mix. This is said to be assisted 
by the loading method utilized, which 
consists in revolving the drum during 
the loading of the aggregate, thus as- 
suring complete dry mixing. This is 
made possible by a special transmission 
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which allows revolving the drum in 
either direction and at all positions, 
whether raised or lowered. 

A tank of dual compartment type is 
used for the main and reserve water 





supply. It is claimed that the water is 
distributed quickly, accurately and de- 
pendably throughout the aggregate. The 
revolving of the drum during discharge 
is also said to give either instantaneous 
or controlled discharge with no sepa- 
ration of aggregate. Mixing can be 
accomplished either in transit or at the 
job. The controlled discharge feature 
makes is possible to pour concrete into 
forms, buggies or hoppers direct from 
the mixer. The body is operated and 
hoisted to dump by means of the truck’s 
motive power. A feature of this truck- 
mixer installation is that each truck 
carries a length of chute which can be 
pivoted at the rear of the chassis and 
swung from an A-frame, permitting dis- 
charge of concrete to the rear or to 
either side. 


Hug “Redi-Mix” Body 

The special body for handling wet 
concrete developed by the Hug Com- 
pany, Highland, Ill., claims for its out- 
standing characteristics the instant re- 
lease of the entire wet batch of material 
and the remixing of the concrete during 
dumping. Other features are simplicity 
of design and automatic operation. The 
body is furnished exclusively on its own 





“roadbuilder” truck chassis in order to 
provide a well-balanced unit and to in- 
sure correctly designed equipment, ac- 
cording to the Hug Company. It is fur- 
nished in capacities of 1 and 2 cu.yd of 
wet concrete. 

The body dumps from the rear by 
virtue of a toggle-arm arrangement 
whereby the upper part of the body shell 
leaves the lower portion of the body, 
the latter forming a chute for the release 
of the wet concrete as the body is being 
raised. This feature is shown in the 
accompanving illustration. 

The remixing feature is accomplished 


by providing a baffle cross-division plate 
near the center of the body. Since the 
wet concrete leaves the body as the body 
begins to rise, the concrete slides out 
under the baffle cross-member, which is 
claimed to force the top water and ce 
ment down through the mass, precluding 
any possibility of the top of the load 
slushing off. Another feature of the 
body is that it permits the dumping of a 
partial load by regulating the separation 
of the two parts of the body. 


Scott Transit Mixer 


The truck-mixer body developed by 
the Smith-Hamburg-Scott Welding 
Company, Inc., Long Island City, New 
York, utilizes a spiral mixer arrange 
ment of reversible baffles which is said 
to assure perfect mixing of the concrete, 
at the same time eliminating the neces- 
sity of a body hoist for dumping. The 
mixing is accomplished by revolving the 
spiral through a chain-drive power take- 
off from the truck transmission, When 
dumping the power take-off is placed in 
reverse and this forces the concrete out 

Charging opening 


/ for aggregates 


“Water inlet todrum 
‘ and cement 


















Spiral mixing bat fles Rear discharge 
into shunts for either side or rear 
delivery. 

The body consists of a steel tank sup 
ported on a patented flexible truck 
mounting and equipped with thc 
patented spiral. It is available in 2-, 3- 
and 4-cu.yd. sizes for mounting on a 
truck chassis of any make with capaci- 
ties from 34 up to 7 tons. An important 
characteristic of the body is that the 
motor exhaust furnishes heat for freez- 
ing-weather delivery. A water tank is 
attached to each side of the shell, one 
to furnish water for mixing while the 
other carries water to flush the drum 
on the return trip. Another advantage 
of the design of this body is that it is 
set low on the truck chassis to assure 
speedier driving safety as well as a clear 
rear view. 








New Publications 


Power Shovels — Marion STEAM 
SHoveL CoMpPpANyY, Marion, Ohio, has 
devoted a new bulletin, No. 31, to its 
new diesel electric 14-yd. shovel, type 
450. The bulletin discusses the ad- 
vantages and possibilities of the diesel 
as primary power and describes in turn 
and in detail the wunderframe, the 
crawler units, the mounting of the en- 
gine, the electric motor.and the control 
equipment, the motors, the swing equip- 
ment and the’ front end equipment. 
consisting of ‘boom, dipper stick and 
dipper. Specifications and working di- 
mefisions are given for the machine 
fitted as a shovel, a clamshell and a 
dragline. 
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The Business Side of Construction 





Heavy Construction 
Gains 42 Per Cent 
Over Last Year 


JK NGINEERING construction in the 
first three months of 1929 exceeded 
last year’s value by $351,000,000, or 42 
per cent. Building construction (67 per 
cent of the total) is up 39 per cent, with 
other construction recording a gain of 
47 per cent. Residential construction, 
which has been falling since December, 
rose quite sharply in March, bringing 
the total for the quarter up to $500,- 
000,000, compared with $700,000,000 in 
the first three months of 1928. Adding 
engineering and residential construction, 
the combined volume is 8 per cent above 
last year. 

Streets and roads show the only de- 
cline, the value being only one-half of 
last year’s. Private bridges worth $20,- 
000,000 have been let, compared with 
$7,000,000 last year; public bridges are 
about the same as a year ago. All 
three groups of buildings show sub- 
stantial increases. The tremendous gain 
of $141,000,000 in private and classified 
contracts is due to a few extraordinarily 
large contracts, such as a $45,000,000 
oil refinery at Mariner Harbor, N. Y., 
a $30,000,000 gas pipe line from Monroe, 
La., to St. Louis, and a $45,000,000 
telephone extension in the Southwest. 
Heavy lettings of buildings and un- 
classified contracts have boosted private 
construction far above the value of 
public contracts, though the latter is 
about the same as in the first quarter 
of 1928. The geographic gain is gen- 
eral, though heaviest in the Middle 
Atlantic States. New England is up 12 
per cent; the South 20 per cent. 

Contracts in March were let at the 
rate of $90,000,000 a week, compared 
with $76,000,000 in March, 1928. Al- 
though that month’s commercial build- 
ing contracts included the $40,000,000 
structure which will replace the Wal- 
dorf-Astoria Hotel and a $20,000,000 
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office for the Bethlehem Engineering 
Corporation, the weekly rate of com- 
mercial lettings was only $3,000,000 
greater than the rate in March, 1928. 
For other engineering projects the 
weekly rate was $41,000,000, compared 
with $30,000,000 a year ago. 

Geographically, the month’s gain is 
all in the Middle Atlantic and Middle 
Western states. The states actually 
leading in these two groups are 
New York (by $56,000,000), Illinois 
(by $34,000,000) and Michigan (by 
$3,000,000). 





U. S. River and Harbor Program 
for 1929 


The following allotments have been 
made by the Secretary of War to works 
of river and harbor improvement from 
available funds provided by the War 


Department appropriation act approved 
Feb. 28: 





Locality Allotment 
es $500,000 
East River, N. Y...:........ 750,000 
Hudson River, N. Y..... ; ; 900, 
Newark Bay, Hackensack and Passaic 

MMi k oie sok iad 500,000 
Delaware River, Philadelphia tosea.... 3,000,000 
Inland waterway from Delaware River 

to Chesapeake Bay, Del. and Md.... 400,000 
Baltimore harbor and channels, Md. 275,000 
Norfolk harbor, Va... . ; sai 600,000 
Inland waterway, Norfolk, Va.-Beau- 

fort Inlet, N.C......... ‘ 350,000 
Intracoastal waterway, Beaufort to 

Cape Fear River, N.C............. 800,000 
Savannan Harbor, Ga................ 690,000 
St. Johns River, Fla., Jacksonville to 

CNN tals i de 360,000 
Southwest Pass, Miss. River, La....... 375,000 
Sabine-Noches waterway, Texas....... 830,000 
Houston = Channel, Texas.,....... 900,050 
Mississippi River: 

Between Ohio and Missouri rivers... . 2,125,000 

Between Illinois and Wisconsin rivers 2,000,000 

Between Wisconsin River and Minne- 

Cau cadets da sew cose nao 1,000,000 
Missouri River: 

Kansas City tomouth.............. 5,750,000 

Kansas City to Sioux City.......... 1,000,000 
Ohio River: 

Lock and dam construction......... 1,250,000 

Open channel improvement......... 1,259,500 
Monongahela River, Pa. and W. Va... . s 
Allegheny River, Pa.: 

k and dam construction......... 1,105,000 
Milwaukee Harbor, Wis.............. 460,000 
Iltinois River, Ill............ 850,000 
St. Marys River, Mich.... ... 1,825,000 
Sandusky Harbor, Ohio.............. 000 


San Pablo Bay and Mare Island Strait, 
RAN a caew eds ines war daeee hess 255,000 
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Crescent City Harbor, Calif... 345,000 
Coos Bay, Oregon.......... 250,000 
Umpqua River, Oregon............... 340,009 
Columbia and Lower Wil'amette rivers 
between Vancouver, Wash., and 
IG sek Pe ce ae 300,000 
Hilo harbor, Hawaii........... : 250,000 
Kahului harbor, Hawaii... 300,000 
Nawiliwili harbor, Hawaii....... 325,000 





Prices Steady With 
Higher Demand 


Materials prices have changed little 


*in the last month, and demand has been 


maintained. The “asking price” oi 
$1.95 for steel shapes remains just that 
with sales made at $1.90. 

Cement prices remain steady, as 
usual, only two of the 30 cities report 
ing changes in March. In Boston the 
price is $2.30 instead of $2.324; in 
Kansas City the price is $2.22 instead of 
$2.20. This same stability is found 
throughout the aggregates also. 

Brick prices at yards are practically 
the same as a year ago, and average 
$11. This price is held to be too low 
for economic operation of “‘open”’ yards, 
and nearly all these will be out of busi 
ness by the end of summer. This 
process should not cause a shortage, and 
indeed an oversupply is the current 
complaint. Minneapolis reports the only 
price change—down 75c., to $12.75. 

Lumber production, shipments and 
orders booked are all well above last 
year’s figures. Price changes show no 
trend: in Boston, fir is up $1; in 
Minneapolis both fir and pine are up 
There were declines in two cities: 
fir in Dallas, fir and pine in St. Louis. 

For cast-iron pipe the base prices 
remain the same; but as usual sales 
have been made at lower figures. San 
Francisco, for example, paid $43.60. 
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; Constrietion Coit and CURRENT BUILDING AND CONSTRUCTION TRADES WAGE RATES PER HOUR 
) 4 Advane>s since last month are indicated by heavy type; declin«s by italics 
Volume Index Numbers ienavet 
» Hoisting Hod Pile Iron Common 
E. N.-R. Cost E. N.-R. Volume* Cities Bricklayers Carpenters Engineers Carriers Drivers Workers Labor 
Apr., - nes 0 1 < = = Atlanta...... $1.25@1.40 $0.60@0.70 $0.60@1.00 $0.50 $0.75@1.25 $0.25@.35 
ro 1928 296.40 Mor, 1928 318 Baltimore. .... 1. 6241.78 1.00@1. 10 \. 374 1.00 $0.65 1 00@1. 25 35 
1920 273.80 1928(average) 287 armingham. . 50 “a 75 .20@ 
ius ovenae 206.78 1927 (average) 263 Bioston....... 1.50 1. 374 Shy 85 1. 275 37} .45@ . 80 
1913 (average)....... 100. 00 Cincinnati... . 1.624 1.373 1.374 973 1.374 1.373 . 40@ . 60 
1928 1928 Chicago... ... 1.624 1.10@1.50 1.00@1.50 .90@.963 1.50 1.50 90 
Cleveland. ... 1.623 1. 373 1.37} . 87) 1.10 1.50 . 00@ . 87} 
January........ 203.90 January....... 208 
February....... 204.65 February...... 225 Dallas....... 1.674 1. 124 1.25 35@.75 1.25 1.25 .35@.50 
March......... 204.65 March......... 318 Denver....... 1.50@ 1.623 1.25@1.374 .874@1.00 25 .374@. 624 
. Mia Sis Ce 206. 40 April a 318 Detroit....... 1.564 1. 00g. 25 1.00@1. 10 .90 =: 1. 00@1. 10 1. oa 1.25 .374@. 60 
| May.......--.. 207.00 May....... s Kansas City.. 1.50 1.25 1.25 .90 1.25 1.25 .38@.75 
n SOR sn sien ie: ae eee ives = Los Angeles... —‘1. 25 1.00 1.00 ‘873 oo 1.00 35@._ 50 
‘ ‘Austst.......- 297.29 August....... 306 Minneapolis.. 1.25@1.37} .87}@.95 . 873 Ween? cviaten, 1.00 .40@ . 50 
t S ptember... .. A % eres. ae Montreal... .. 1.25 75 .75 .40 ‘ 90 . 30 
October........ 207.7) October....... 36 New Orleans 1.50 90 1.25 75 80@1.00 1.25 30@. 40 
: Rootes: Se Seaman = New York 1.75 1,50 1.75 1124 © 1.00@12124 1.75 904 
1929 1929 Philadelphia. . 1.62  1.124@1.25 1.02 .70@1.124 1.00 1.374@1.50 .45@.50 
i ai ‘ai Pittsburgh 1.70 1.50 1.439@1.56} 1.124 1.50 . 40@ . 80 
. fk Be bee. St. Louis. 1.75 1.50 1.50 = 1.15@1.25 1.25 1.50 40@ .75 
n #C: df bic oli rae 1913 San Francisco 1.37% 1.12) 1.12) 874 1.123 1. 374 , 50@ 60 
‘ orrected for price change sinc . Seattle....... 1.50 1.124 1.25 1.00 1.124 1.25 .70 
( q 4 f : os ie Pe 
though the formal quotation for that Carpenters Suffer Wage changes were confined to com- 
\ city is $48. mon labor. There were declines in 
c Rising prices in the non-ferrous Unemployment Birmingham, Cleveland, Los Angeles 
\ metals market are having their effect Unemployment rather more than and Philadelphia and advances in Dallas 
on the cost of paint. Dry red and white seasonal is reported throughout the and Kansas City. The average rate is 
lead prices are up 25c. in New York, building trades. Idleness is particularly 52.9¢c., compared with 55.09 a month 
; current quotation being $13.75 per severe in the case of carpenters. This ago. The average skilled rate is $1.354, 
100-lb. keg. Pig lead rose 6/.5c., to is to be expected in view of the 30 per compared with $1.35 in April. These 
t $7.624 per 100 Ib., in East St. Louis cent slump in residential construction rates compare with factory wages as 
in March. Linseed oil is down 0.lc. and the increasing substitution of metal follows: for unskilled workers, 49c.; 
(to 10.9c.) in New York. forms for wood. for skilled workers, 65.7c. 
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COST AND VOLUME INDEXES, MATERIALS PRICES, STEEL PRODUCTION 
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April 4,19: 


Current Prices of Construction Materials 


Price advances since last month are indicated by heavy type; declines by italics 


Building Materials 





PORTLAND CEMENT— Prices per bbl., quoted by ‘manufacturers and dealers, 
delivered by truex to contractors, without charge for bags. Cash discount not 


deducted One Month One Year 
Apr. 4, 1929 Ago Ago 
Atlanta...... a aeeueee $2.25 $2.25 $2.30 
Baltimore... . ; ok: 2.65 2.65 2.54 
Birmingham : ; ake 2.60 2.60 2.60 
i ee ag ; . 2.25@2.35 2. 25@2. 40 2.25 
Cedar Rapids (f. o. » ; 2.24 2.24 2.24 
Chicago (f. 0. b.) a 2.05 2.05 2.25 
Cincinnati (f. 0. b.) ; 2.22 2,22 2.22 
Cleveland (f. 0. b.) 2.24 2.24 2.24 
elieg........ : 2.15 2.15 2.40 
Davenport (f. o. bo. 2.24 2.24 2.24 
Denver... .. 2.55 ac3e 2.85 
Detroit (f. BR iC is tineane. 1.95 1.$5 1.90 
og SOS Ra ee 2.04 2.04 2.04 
Indianapolis, (f. 0. b.) 2.09 2.09 2.19 
I NE By 5.6% ass kcnnesas 2.25 2.25 2,13 
Kansas City, Mo 2.22 2.20 2.50 
SS RESTS Se eee 2.76 2.66 2.60 
Milwaukee (f. o. ae epee 2.20 2.2 2.20 
Minneapolis (f. 0. b.)........... 2.22 2.22 2.22 
NO a eee 1.70 1.70 1.41 
New Orleans... 2.65 2.65 2.50 
New York.. ; 2.25 2.25 2.25@2. 35 
Peoria (f. 0. b.).... 2.22 2.22 2.22 
Philadelphia ; 2 40 2.40 2:24 
Eittebucee tt o. b) 2.05 2.05 2.04 
; 2.45 2.45 2.45 
St Paul. (f. 0. b.) 2.22 2.22 2.22 
San Francisco 2.41 2.41 2.41 
Seattle... , 2.70 2.70 2.65 
Toledo (f. 0. b.) 2.20 2.20 2.20 


Current mill-prices per barrel, in carloads, without bags, f.o.b.: 


Alpena, Mich.. sia oeueee $1.65 Leeds.Ala............ $1.65 
Buffington, DR ny cece tavey § 1.80 Lehigh — District 1.75 
Ee ae 1.65 Mason City, Ia... 1. 80 
SS eee 2.05 Mitchell, Ind..... 1.90 
Hannibal, Mo. Seen wine uenice men 1.90 North Birmingham, Ala. 1.45 
Hudson, N. Y....... nas 1.75 Richard City, Tenn 1.85 
Tola, Kan.. io 1.85 Steelton, Minn... . 1.85 
Kings on, ‘Tenn... 2.05 Universal, Pa..... en 1, 80 
La Salle, I : 1.90 Wyandotte, Mich............. 1.70 





SAND AND GRAVEL—Dealers’ quotations per cu.yd. delivered. Weight of 
sand, |} tons per cu.yd.; gravel, |} tons per cu.yd., unless otherwise specified in 


pounds. ——————G ravel ——_———. Sand 
13 In. n 

Atlanta, per ton.. Seana’ $3.50 $3.50 $2.40 
Baltimore, per ton.. bis tpoaten 2.40 2.60 1.70 
Birmingham (2,600 Mae 24 3.00 3.00 2.65 
Soston, per ton. Ae a ace wae ; 2.00 - 2.00 1.50 
Chicago. . chaweaee® 2.10 2.10 2.10 
Cc incinnati, per Ribbeccige socece 1.90 1.90 1.60 
Cleveland..... Tics ee ae 2.60 2.60 2.50 
SMB inchs aac eceenk 2.50 2.50 2.25@2.60 
Denver (2,700 Ib.)...........-- 1.80 1.8 1.30 
Detroit (2,600 lb.). date mck 3.25 3.25 2.75 
Kansas City, Mo.............. : a5 
Los Angeles, per ton .. Fite 2.15 2.15 1.30 
Minneapolis Px a00 tb. ) (3,0001b.) 2.40 2.40 1.25 
Montreal, per ton 1.90 1.50 1.20 
New Orleans (2,700 lb.) (2,500 Ib.) 3.35 3.75 2.75 
New York.... 3.25 3.25 a 
Philadelphia, per ‘ton... 2.30@3.15 2.30@3.15 1.50@ 2.31 
Pittsburgh, per ton. . 7 2.40 2.40 2.60 
St. Louis, per ton... . 2.35 2:29 2.00 
San Francisco (2,800 Ib.) ‘ 1.75 1.75 1.50 
Seattle (3,200 Ib.) (2,850 Ib.) . 2.00 2.00 2.00 


Note: New York grave! weighs 2,800@3,000 lb. and sand, 2,700 Ib. 





CRUSHED STONE— Dealers’ quotations per cu.yd., delivered. Weight, 1} tons 
per cu.yd., unless otherwise specified in pounds: 


13 In. 2 In. 
DE Oe WR 5 oid ies ens REE RR $3.50 $3.50 
DIRS, coe et ge hr ee a 2.75 2.85 
RAMEN, RABGNUOID, 6.5. 0s 6s <.<5,0 v:4.000 eoce.e 3.00 3.25 
Boston, per ton. . Hi prake ene ears. 4 tbe aaah oe 2.40 2.40 
CORN CAIINUO. 85 i hoe. ice Sc pa ea es 2.10 2.10 
CNR FP istric okies kk cwiecadicns 2.50 2.50 
Cleveland, per ton Sa gece tg ea 2.70 2.70 
Dallas....... Ce aera a vee 3.25 3.40 
Eee See CETUS «ics aise cewéeandeceias 2.50 2.50 
Detroit, Limestone, per ton..................... 3.00 3.00 
Kansas City, Limestone, (2,450lb.)............. 2.00 2.00 
is ne ke Scand ee ae aed 2.15 2.15 
Minneapolis, imestone (2,600 Ib.).............. 2.40 2.40 
DUCT et a a ba eeet bes 2.10 2.10 
New York, Limestone a ae 3.25 
Philadelphia, Limestone, per ton............. 2.30@3.15 2. —_ 15 
Pittsburgh, per ton. .. a es 2.75 2.75 
St. Louis, per ton (2400 Ib. per ow. - Sa 2.00 2.00 
San Francisco, Trap rock (2,400 tb... .......... 1.65 1.65 
NGI MESO svn 5k 40 cos CXS Bbe sas r esas’ 1.90 1,90 





CRUSHED SLAG—Manufacturers’ quotations on crushed slag in carloads, per 
net ton, at plant: 


14-In. 3-In. Roofing Sand 
Birmingham, Ala................. $0.90 $1.15 $2.05 $9.55 
Buffalo District. ..........-.cc0s5s 1.25 1. 35 2.25 1.25 
CP, TIN 6 os 5 onion ion 0 OG 1.30 Ch eee . 30 
Eastern Pa. and Northern ! N. J. 1.25 1.25 2.00 1.25 
Toledo, Ohio. . ite la 1.25 1.25 1.50 1.25 
Western Pennsylvania. . 1.25 1.25 2.00 1,25 
Youngstown District 1. 30 1. 40 2.00 1.30 


HOLLOW TILE— Dealers’ Geatation on hollow building tile per block, 
livered to contractors in lots of 2,000 pieces or over: 


4x12x12 6x12x12 8x12x12 WOxt2xt2 =: 12x12 


Atlanta........ $0.075 $0. 104 $0. 142 $0. 189 $0.2) 
Baltimore. ..... 105 j . 20 ; 26 
om ..- 09 127 174 218 .26 
Boston.. oe 085 11 .15 . 1875 . 255 
Chicago.. Oi os a .076 . 104 . 142 . 182 202 
Cincinnati... . . .074 . 105 - 136 175 . 205 
Cleveland... . . 064 .088 . 128 171 9 
OS See -096 12 . 1785 . 284 o% 
See .0975 . 135 175 .2125 25 
Detroit....... . 096 132 18 . 235 . 261 
Kansas City.... -0525 .077 . 158 mean debe . 242 
Los Angeles... . . 085 .122 .175 .232 . 285 
Minneapolis. . - 0675 . 0845 131 . 134 . 1896 
Montreal... . . -12 e ; oan eve iad 315 
New Orleans. ... os 125 - 162 .212 247 
New York., 0864 . 1296 SE . Xcpak veds i 
Perth Amboy,N.. J.(f.0.b.) . ‘ bie ak ec ee . 2388 205 
Philadelphia. a] . 145 .22 .27 34 
Pittsburgh. . : 068 ; eee axck . 172¢ 
St. Louis. . .078 . 105 . 145 175 Jat 
San Francisco. .. . 108 . 156 . 255 <a 
Seattle...... 08 we .18 





BRICK—Dealers’ quotations, delivered, per thousand are as follows: 
——-—-Paving-——— 


ian: Common 3x8 §x4-in. 34x8}x4-i: 








$38. 00* $45. 00T 
Ns a. ee 40.00 46.00 
RR ee ena en 15.00 32. 00* 36. 00T 
Boston 17.00 43.50 50.00 
Chicago. 12. 00 42.00 45.00 
Cincinnati. 18.00 40.00 45.00 
Cleveland 14@16 33.00 =e 00 
Ae cs Gain ss 4kcas KP kg vd 15.00 35. 00 
NOIRE vi 26.5 4's vcs eed aa deeks cae eves 
EE A nba Gia 5 'a'4-u-9' sia odhoW oraosnlcea 15.50 Ih.14 $8.27 
EN sca chs bo 3-4 VEN eee ale t 16. 00 a 
NES 93.5 sce Sis oda aes oS SO ot ee aces 
Nd. 55 do sn a naan oc ucek 12.75 ae 
MN ee soy woke brs Fancesrs donk 8 rr oe 
ID seis a oe 0386s nbaebmeave dec 16. 50 40.00* 50.50 
NR Ak 5 wes utoiitn-« dina Sas ewe ds 15@ 16 45.00 51.00 
gt tae ge Se een 17.00 40.00 46.00 
OND 555 obs och is CexaeRhs eed s 17. 00 40. 50 45.00 
A OND os ss as kd ogee asain 13.00 40.00 45.00 
MINN isd foe's bc:dm we Uren nie-c 14.50 40.00 45.00 
OURS KON gE isc sos sd cateves dncas 14.00 50 55.00 


*2}x8}x4 in. +3x84x4. 
LIME—Dealers’ quotations, delivered to job: ai gee 


-—lIlydrated, per Ton—-— -———Lump, per Barrel—- 









Finishing Common Finishing Common 

Atlanta... 27.50 eee ft ee : 
Baltimore... 20. 00 14.00 $2. 55t¢ 

irmingham 22.00 16. 00 3. OOF $2. 00+ 
Boston... 21.00 14. 50 3. 80* 2 90+ 
Chicago. . 17.00 15.00 17.00% 1. 50t 
Cincinnat 18.00 So es 13.20} 
Siucsiond 20.00 16 00 2.50T 2. 50+ 

allas. . ss Png ae CFP Ye ces aes 18. 00t 
Denver. 32.00 23.75 3. 80* 3 .00* 
SPOONS ies oss os 19. 20 14. 80 2. 20t 2. 20t 
Kansas City. uaa 24.00 13.00 2.75f 2.75t 
Los Angeles... ...... 25.00 18. 00 2. 85t 17.00t 
Minneapolis....... 25. 50 21.00 etme 1. 70+ 
MNGi oe laes okies eee it: ot cr 15.00% 
New Orleans....... . SGI dy tee ria aha ah 2. 60t 1. 60T 
New York....... 21.00@22.00 14.00@15.00 4.00@4.10* 3. ae 25* 
Philadelphia........ 22.00 ee ee eos G 
Pittsburgh ..... 20.00 eee? hones ; 
ee eee 24.00 18.00 2.751 ast 
San Francisco... .. 27.50 ME Bin iw akan 1. 70t 
Seattle, paper sacks 36.00 24.00 2. 80T 


*Per 280-lb. bbl. (net). Per 180-Ib. (net). {Per ton 


CONCRETE BLOCKS—Manufacturers’ quotations on standard, 8x8x!6-in., 
hollow, delivered to job, each: 


SONI, 2's cus Perc een 6 538 $0.18@.20 Minneapolis, f.o.b.......... $0.13 
Brooklyn and Queens....... 145@.16 New Orleans.............. .22 
Cleveland........ oa wRORR CAD: ¥ PR. ort oso oaks . 18@. 25 
SPE, che sdadinely ec coes a dn .22 i, SE are . 20 
ENR 5 ac bistiet odna ees oe 45 OE BAe cast ce ceeeen 18 
SLATE—Roofing, genuine Bangor, f.0.b., quarry, Bazgor, Pa., per square: 
No. 1 Clear. . F Phcncea ins , ; $10 $14.00 
Pes ONS OA 5 oi ute pcan wees 9.00@ 10 25 
Lie dude tee ae ee tie eth eee 9 31.25 


Medium Clear... 





Road and Paving Materials 


PAVING STONE—Dealers’ quotations, f.o.b., in carloads or in cargo lots, ioe 
granite —— 4x8x4-in., dressed: 


PEE SC Rint pT See 4 sleet wT Sa ame Pam e cede hae $3.00 per sq.yd 
CORTE hy ARSC es BTS a SSS Su it 8 a Sele tore ale 3.00 per o 
—. «| hag a oat een pn anauehipce tack ; 2503: 90 per , 
NE Re 5:4 53 ous <a PARR OU EN he RAR sehen aes aS : . 90 per sq.y« 
CUI osc ss ake Nb <0 bc desis Peau vosue heehee kind ene . 110.00 per M. 
RMR Wii occt Goes. ees Se aces Gk pe ea dian eee 115@120 per M 
RO RS oa oh ak hb kgs Wodred Ouse eReRRE Deh eh eka 3.00 per sq.yd. 
de eg a ae pee eS eee eat ge ae pie 3. 50 per sq.yd 
Minneapolis, Sandstone, 4)x8x5 in..................4-- Re 2. 80 per sq.yd. 
I iia’ an pons duce wik kee thedhaueews Cade eenue eos 104. 75 per M. 
NG hag ahr a wee Nel ah a tine 2. 80 per aa7¢. 
New Ios t in., Grade |, 30 blocks per sq.yd............ 150.00 per M. 
PU 6 Si ic cla pa aCra he aStp he oul Celene dion 125.00 per M. 
St. Louis, axx8 Wb Be atte a eae ac eh as ius Geuba cess 3 50 per sq.yd. 
San Francisco, Basalt block, 4x7x8in..................0. 70.00 per M. 
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Current Prices of Construction Materials 


Road and Faving Materials—Continued 


WOOD-BLOCK PAVING — Dealers’ quotations, f.o.b., in carloads: 


Sizeof Block Treatment Per Sq. Yd 
AtlaMER. «06406600 46% - BT} 16 $2.25 
Ds .35ccde 4 eae ; Br 16 2 45 
Chicago... .--- 34 16 2 10 
Cincinnati......... 34 16 2.35 
DAD a ahine wn Res é0es ves 4 18 3.90 
Kansas City......... 34 16 2.50 
Minneapolis.......-. 34 16 2.75 
Montreal....... ; : 4 16 4.50 
New Orleans...... ees ry 16 2 25 
NOU NUM Rab oa seks b00s. aca 54 16 2 70 
96, LOU ciccctae ss ; ; : 3 16 2 35 








FLAGGING—Dealers’ quotations, alongside dock, New York: Manhattan and 
Bronx, 4 ft. wide, 24c. per sq.ft.; Queens, 5 ft wide, 26c. per sq.ft. 





Bluestone, f.o.b. barge, New 
York, 5x16 in., rough, 90c. per lin.ft., cutting charges extra. Birmingham: Lime- 
stone, 5x18-in., f.o.b., $1.05 per lin.ft. St. Louis: Class ““B” straight, 5x16 in 
f.o.b., $1.10 per lin.ft.; roundings, $4.60 per lin.ft. 


CURBBING—Dealers’ quotations: New York: 





4SPHALT— Manufacturers’ quotations per ton in packages (350-lb. bbls. or 
425-lb. drums) ; also in bulk in carload lots, f o.b. points listed: 





Package Bulk 
Atlanta (Mexican) . ; $22.55 $18 40 
Baltimore (Standard Oil, f.0.b refinery). . 21 75 17 75 
Birmingham (Mexican) weeds 27.00 23 00 
Boston (Mexican)..... ores hk Oils acacia Nh cain 24.00 18.00 
Chicago (Texas) . TaN cahie se CRS 24. 50 21 30 
Cincinnati (Kentucky Roek).. Pia dwas a 12.30 
en Ee Enecueee deacon aus vi 24.00 0 00 
Dallas (Texas)......... eataadintecak erate esees 27.85 ‘ 
Fy IRS s cated ah dot wines cone cucebavecsdae 35.00 aa 
Ee rere eee ; 19.75 15.70 
Kansas City, Mo. (Texas). . 30 00 25 00 
Los Angeles (““‘D” Grade, Calfornia, f.o.b., ‘ El | Segundo) 18.00 12. 90 
Maurer, N. J. (Bermudes)............. 30.00 
Maurer, N. J. (Trinidad)................ ; 25.00 
Minneapolis, (Stanolind, fo. b., Twin Cities)... : 24.10 19.10 
Montreal (Imperial)... ....0....-56: cawe 28. 00 21.50 
New Orleans (Texas)... as ; 24 00 21.00 
New York (Texas)...... 22.50 18.50 
Philadelphia (Mexican) 20. 00 18.00 
Pittsburgh (Standard Oil).............. 22@2; 16@18 
i IES 6 Cok <5 cus Glen doce aa tieawenes's 23.50 19.50 
San Francisco, (f.0.b refinery, Oleum, Calif ) 18. 00 12. 00 
Seattle, (“"D”’ grade, California, f.o.b., Richmond refinery) 19.50 13.50 


ROAD OILS— Manufacturers’ quotations, f.o.b., in tank cars, 8,000 gal. mini- 
mum, per gal.: 


Birmingham, 40@ 50% asphalt ; $0.0525 
Birmingham, 50@60% asphalt. 0525 
Dallas, 40@50% asphalt.......... ae wet keine os 065 
Dallas, 50@60% asphalt. . ; 065 
New York, 40 50% , asphalt. (at terminal). 06 
New York, 5 % asphalt. (at terminal) 06 
St. Louis, 400 30% asphalt..... Shad 042 
St. Louis, 50@60°% asphalt... eee 052 
Iron and Steel 
PIG IRON—Producers’ quotations, per gross ton, f.o.b.: 
Birmingham, No. 2 fdry., silicon 1.75@2.25 par 5. 50@816.00 


Pittsburgh, basic, incl. freight ($1.76) from Valley 19. 26 


STRUCTURAL STEEL— Manufacturers’ and dealers’ quotations per 100 lb.: 
Shapes, 3to 15-In. Plates, }-In 


Birmingham, large mill lots, f.o.b....... $2.15 
Chicago, warehouse, delivered........... 3.10 3.10 


Cleveland, warehouse, delivered........ 3.00 3 00 
Dallas, warehouse, delivered........... 3.60 3.60 
New York, warehouse, delivered, up to 3,999 Ib. 3.30 3.30 
Pittsburgh, large mill! lots, f.o.b., -— 28, 1929) 1.90 1.99 
St. Louis, warehouse, delivered eyh= 3.25 3.25 
San Francisco, warehouse, delivered. . 3 15 3.15 


BARS, CONCRETE REINFORCING— Manufacturers’ and dealers’ quotations 
on bars rolled from billets, per 100 Ib. for 3-in.: 


Birmingham, large mill lots, f.o.b........... .$2.15 
Chicago, warehouse, delivered.............. 2. 30@3.00 
Cleveland, warehouse, delivered.......... 2.25@2. 44 
Dallas, warehouse, delivered............ ‘ eretiniideed ats 3.25 
New York, warehouse, delivered, over 5 tons. ‘ at hae sae ee 
Pittsburgh, large mill lots, stock aay € f.o.b . 2.00 
St. Louis, warehouse, delivered. 5 > wee 
San Francisco, warehouse, delivered 2.25 


EXPANDED METAL LATH—Dealers’ quotations per 100 sq.yd., painted, 
eg to job in less-than-carload lots: 


Bir- San- 

per ae Yd. New York mingham Chicago St. Louis Dallas Francisco 
ae $15.00 $19.00 $14.09 $18.00 $21.50 $16.00 
re 16.00 20.00 15.00 19.00 24.00 17.00 
3.0 17. 50 22.50 16. 50 21.00 ‘ 19. 50 
3.4 20.00 24.50 18.00 22.50 30.00 21.50 


WIRE REINFORCEMENT FOR CONCRETE— Manufacturers’ quotations per 
100 sq.ft. in carloads at mills; and dealers, delivered in lots of 10,000 sq.ft. or 


over; plain 4 in. by 4 in. mesh: ———Warehouse Delivery-———. 


Weight in Pitts- Chicago San 

Style Pounds per burgh District Fran- 
Number 100 sq.ft. Mill Mill NewYork St. Louis Dallas* cisco* 
032 22 $0.99 $1.01 $1.39 $1. 30 $1.13 $1.22 
049 28 1. 26 1.29 1.76 1.70 1.38 1.55 
068 35 1.54 1.58 2.18 2.10 1.67 1 91 
093 40 1.98 2. 03 2.79 2.65 2.00 2 4 
126 57 2.45 2.51 3.45 3.30 2.55 3.03 
153 68 2.92 2.99 4.13 3.95 3.15 ie 
180 78 3.35 3. 43 4.73 4 50 Se cae 


*_t wor house. 


| 


STEEL SHEETS— Manufacturers’ and dealers’ quotations per 100 Ib., base size. 


Blue Annealed Black Galvanized 
No. 10 No. 24 No. 24 
Chicago, warehouse, delivered eS $3.80 $4.65 
Cleveland, warehouse, delivered 3.25 3 “ 4.45 
New York, warehouse, delivered. . 3. 90* 4 4.75 
Pittsburgh, large mill lots, f.o.b 2. 10@2 20 2 a5ia2 95 3. 60@3.70 
St. Louis, warehouse, delivered... 3 45 4.10 4.95 
San Francisco, warehouse, delivered 3.80 4.90 5.30 


*Up to 3,999 lb 


ieee 
WIRE ROPE— Discounts from manufacturers’ list price on regular grades of 
bright and galvanized, Eastern Territory, New York, and East of Missouri River 


Kase 
Cast steel round strand rope..... ‘ 20% 
Galvanized iron rigging and guy rope (add to list) 124% 
Galvanized steel rigging and guy rope ainsaged 74% 
Plow steel round strand rope ae cl vedudesraede 35% 
Round strand iron and iron tiller......................se. 5% 
Special steel round strand rope................cccceceeees 30% 


Discount 5 points less than Gavan fer Reston territory: California, Oregon, 
Nevada, Washington, Wyoming, New Mexico, Colorado, North Dakota, 
Nebraska, Kansas, Oklahoma and Texas. Discount to points less than discount 
for Eastern territory: Arizona. Montana, Idaho and Utah 








RIVETS— Manufacturers’ ard dealers’ “quotations on structural rivets, round- 
head, $-in., full kegs, per 100 Ib.: 


Chicago, warehouse, delivered. ... $3.60 
Dallas, warehouse, delivered ‘ 5. 30 
New York, warehouse, delivered.. 4 50* 
Pittsburgh, large mill lots, f.o.b 3.10 
St. Louis, warehouse, delivered 3.75 
San Francisco, warehouse, delivered 5.75 
Seattle, warehouse, delivered 3.75 


_*This pric is for full kegs; broken ke gs ar are $6.00 per 100 Ib 


STEEL SHEETPILING—The manufacturers’ base price, f.o.b b. P ittat urgh, for 
large mill lots is $2.25 per 100 Ib. 


TERNE PLATE—I C, ®&Ib. coating, 20x28- in., f.o i. 
per package 


Pittst urgh mill, 
temeeees <s $it.20 


SHIP SPIKES— Deaiers’ quotations per 100 Ib., black, from warehouse stocks; 
galvanized are about $1.75 per 100 Ib. higher: 

7 4-In i-In 4-In 

San Francisco. . eed $5.55 $5.10 $4.95 
ate Sccawedewicds 7.75 5.65 5.50 
Pittsburgh mill! base in lots of 200 kegs or more, $3.00 per 100 Ib 


WIRE NAILS—Dealers’ quotations per "100 Ib kes, base, deliv ered from ware- 
house stocks, also Pittsburgh mill base: 





Pittsburgh Birming- St San 
Mill ham Chicago Louis Dallas Francisco Montreal! 
_ $2. 75 $3.30 $3.15 $3 05 $3.75 $3.35 $4.95 
SCRAP—The prices following are, f.o.b., per ton, paid by dealene: 
New York Chicago Detroit 
Per Gross Ton Per Gross Ton Per Gross Ton 
No. | railroad wrought. $12 50@$13 00 s16 S b $16.50 $15.00 
Stove plate. . ‘ 9 00 9.50 15.0 15.50 10 50@ 11.00* 
No. | machinery cast... 3 00@ 17.00 17. 30 18.00 14 00* 
Machine shop turnings.. 7.75@ 8.00 8.00 8.50 7.75 
Cast borings......... ; 7.00@ 7.25 10.00@ 10.50 9. 25 
Railroad malleable.. 14.00@ 14.50 19.00@ 19.50 13.00 
Re-rolling rails. 13.50@ 14.00 17.50@ 18.00 16.00 
Re-laying rails, 56@60 Ib. 23.00@ 24.00 23.00@ 25.00 
Heavy melting steel, No.! 12.85@ 13.50 15.75@ 16.25 14.50 
Iron and steel pipe 11.75 12.00@ 12.50 9.00 


*Net ton. 





FREIGHT RATES—On finished steel products in the Pittsburgh district, in- 
cluding plates, structural shapes, merchant-steel bars, pipe fittings, plain and 
galvanized wire nails, rivets, spikes, bolts, flat sheets (except planished), chains, 
etc., the following freight rates are effective in cents per 100 it Ib. in carload lots of 
36, 600 Ib. or 18 tons: 


Atlanta. . aae $0.58 Detroit . $0.29 
MMR. <5 acksscace 31 Kansas City : 71* 
Birmingham.............. 58 New Orleans....... ‘ 67 
pO Rr cee 365 New York 34 
| AS ere 265 Pacific Coast (all rail) ; 1.15t 
CR iia haeeenda 34 Philadelphia ‘ 32 
Cincinnati... Wekitcces 27 St. Louis 405 
Cleveland. . Me Date, 19 St. Paul j ae 60 
Denver...... 1. 15t 

*Except iron or > oneal pipe and fittings. tMinimum weight on structurals, 


60,000 Ib. 


Railway Sdnsssioks cad Sipeiies 


STEEL RAILS— Manufacturers’ quotations per gross ton, f.o.b., 


for large mil 


lots: Pitts- Birming- Chicago 
burgh ham 
Standard openhearth rails $43.00 $43.00 $43.00 
Light rails, 25 to 45 lb 36.00 34@ 36 34@ 36 
Re-rolled rails 34.00 34@ 36 34@ 36 
RAILWAY TIES—Dealers’ quotations, f.o.b., for ates orders: 
6In. x 8In 7 In. x 9In. 
seat re by 8 Ft 7 “ar 
Long sap pine, untreat $1.10 ' 
New York. ... Crocs od pcos on application. — al 
eae uthern pine, untrea 1 
Birmingham... Southern pine, creosoted. . 1.60 1.75 
Gu cmmeetel. ce 240 
: empty cell, creosot en 
Chicago. .. | Oak, zine trea S 1 60 2.10 
| Southern pine, creosoted . 1.60 2.10 
| White oak, untreated. 1. 20 1 70 
St. Louis Red oak, creosoted +. 60 2.10 
|e elena een ete 82 ita 
jougias green, untreat 
San Francisco { \ Douglas fir, empty cell, creosoted 1 73 2.32 
Montreal i Risch or maple, untreated 75@1.25 75@1.25 
ee \ Birch or maple, crecsated ...1.20@1.30 1. 50@1.69 
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Current Prices of Construction Materials 


Railway Supplies—Continued 


TRACK SUPPLIES— Manufacturers’ and dealers’ quotations per 100 Ib, ..0.b., 


——— mill, for large mill lots, together with warehouse prices at other places 
nam 


Birming- St. San 
Pittsburgh Chicago ham Louis Francisco 
Standard spikes, ;%-in 
and larger $2.80 $3.55 $3.50 $3.55@$3.70 $3.85 


Track bolts ‘ 3 80 
Standard section angle 
bars, splice bars or 


fish plates 2.75 3.40 3.50 a love. te atin 
Tie plates: Price at Pittsburgh and Chicago mills, $2.15 per 100 lb. 


4.55 450 4.55@ 4.75 485 











‘Pipe 

WROUGHT-STEEL PIPE—Discounts from manufacturers’ and dealers’ 
standard lists: 1 to3-In. Butt Weld —24 to 6-In. Lap Weld 

Black Galvanized Black Galvanized 
Chicago, warehouse, delivered..... 54% 41% 51% 38% 
Cleveland, warehouse, delivered 554% 434% 534% 404% 
New York, warehouse, delivered 50% 36% 45% 32% 
Pittsburgh, large mill lots, f.o.b 62% 504% 59% 474% 
St, Louis, warehouse, delivered 49% 36% 46% 33% 





CAST- TRON PIPE Prices of U. 8. Cast Iron Pipe & weemnny Co., , er net ton, 
for bell and spigot pipe, Class B and heavier, f.o.b., on regular lots of pipe: 


4-In. 6-In. and Over 
Cee re errr. $41.00 $38.00 
Burlington (N. J.) mill........... 42.00 39.00 
RS ek end Daa ended awe he 49.20 46.20 
EEE PORE LIOT EE 44.60 41.60 
Pittsburgh 49. 50 46.50 
St. Louis 46.60 43.60 
San Francisco 51.00 48.00 


Gas pipe and Class A, $3 00 per ton extra 


SEWER PIPE—Dealers’ quotations, delivered, in cents per foot, for slander’ 











pipe; 6, 8 and 12-in. are single strength and 18, 24, 30 and 36-in. are double 
strength: 6-In. 8-In. 12-In. 18-In. 24-In. 30-In. 36-In. 
Atlanta . $0.20 $0.34 $0.75 ; la uh egwes 
Baltimore....... .16 .30 58 a $1.93 . $6.50 
Birmingham... .. .25 .40 63-31. 2.73. $3.3 .5.53 
eT ee .18 .29 4 1.25 2.15 3.50 5.90 
Chicago. Chey 15 . 28 54 5,43: 2.35 4.75 6.00 
Cincinnati... .... . 144 224 432 80 1.44 2.304 4.8175 
Cleveland....... .18 . 28 .54 1.30 2.34 4.68 7.18 
Dallas . 256 .42 eee eee CO pe bs ; 
Denver. . 161 sae 414 8lo 1.44 
Detroit eles 18 . 28 .6075 1.50 2.70 4.92. 3.91 
Kansas City. . .21 a one 1.90 3. 80 
Los Angeles.. .21 . 2825 51 1.186 2.03 3.39 5.09 
Minneapolis. : 16 .25 . 50 1.15 1. 84 3.49 4.97 
Montreal. . . 36 .53 .78 1.48 2.75 4.20 ; 
New Orleans... .18 .30 .54 1.02 ee oo ee : 
New York... . 185 .29 . 56 1.35 2.45 4.60 7.07 
Philadelphia. . 117 182 351 1.025 1.845 3.60 5.6375 
Pittsburgh... .0945 .147 . 2835 so to 3.024 4.8175 
ae Louis : . 1645 . 182 . 468 1.092 1.872 3.65 4.80 
San Francisco. ... 21 30 on 1.26 2.16 ips ae 
Seattle... ; 22 30 om 1.26 2.16 3. 60 
CLAY DRAIN TILE—Dealers’ quotations, delivered, per 1,000 lin.ft.: 
Bir- San 
Size, In New York mingham St. Louis Dallas Francisco Seattle 
$45, 00 $45.00 $50.00 ssa Prot $45.00 
4 55.00 56. 00 55.00 $73.00 $67.50 60.00 
5. 85.00 80. 00 85.00 110.00 86.25 oe 
6. 112.00 105.00 112.00 120.00 112.50 112.00 
ee 135 00 175.00 195.00 150.00 187.50 see 
Miscellaneous 


LINSEED OIL—Dealers’ quotations on raw oil, f.0.b., in 1- to 4-bbl. lots, per Ib.: 
New York... $0. 109 Chicago... .80.114 . 90.119 


WHITE AND RED LEAD~—-Dealers’ quotations per 100-lb. keg, bara os. 


f.o.b., New York: White, dry or in oil, $13.75; Red, dry, $13. 75; Red, in oil, $ 


Minneapolis. . . 


CHEMICALS—Water and sewage treatment chemicals, round lots in the New 
York market: 

Sulphate of aluminum, iron free, in bags, per 100 Ib.. . $2.00@$2.10 
Sulphate of copper, in bbl., per 100 Ib.... Ge nae 6. 6.40 
Soda ash, 58%, in bags, per 100 Ib... .. 1.32 1.35 
Chlorine, cylinders, per lb 05@ .08 
2.00@ 2.10 


Bleaching powder, in drums, f.o.b. works, per 100 Ib. 
MANILA ROPE—The number of feet per pound for the various sizes is as follows: 
f-in., 8-ft.; }-in., 6-ft.; J-in., 44-ft.; l-in., 34-ft.; I4-in., 2-ft., 10-in.; 1)-in., 2-ft. 


4in Following are dealers’ quotations per pound for 2-in and larger, delivered i in 
1,200-ft. coils: 







Bs sci tc anscded agbeees #0. 21 ORRIN: ss Seeks babe $0.29 
Baltimore . 22) ee SR er ee .25 
Birmingham. . 26 IER. «os 3% ac caeape ke 24 
Boston 235 I ne ee . 244 
Chicago... .. 22 New Orleans . 234 
Cincinnati... . oan New York.. .21 
Cleveland. .....ccees .21 Philadelphia. .24 
SN. docs wasbeen . 20 San Francisco. . 204 
Pc reg cetheesks .23 Seattle . 20) 
ET ale ot ny atte .24 St. Louis 19) 


ee 


ROOFING MATERIALS— Dealers’ quotations, f.o.b., New York, to contractors 
in carloads: 

Asphalt felt, per 100 1b... . 
Tar felt, per 100 Ib.. als a re ace east <Pex ; 
Aspahlit coati , per @ jae ‘ 34} 
Tar pitch, in 3 0 Ib. ai per ton ‘ 


PREPARED RBOOFINGS— Dealers’ quotations to contractors, in carloads, f.0.b 
ew York 


Single shingles, slate finish, sufficient to cover 100 sq.ft................. 


Strip shingles, 4 in |, hexagonal shape, with Underwriters’ label.......... 5.00 
Slate surfaced roofing i in rolls weighing 85 to 90 Ibs 





WINDOW GLASS—United inches 25, brack2t size 6x8 to 10x15, single or double 
thickness, discount from jobbers’ list (Sept. 15, 1928), at New York warehouses 


A Bente xtc fae Witsasire wks 86% Breese 88%, 


EXPLOSIVES — Manufacturers’ quotations per pound for dynamite delivered in 
small lots, under 200 lb. 








— Gelatin —~ -——Gelatin — 
40% 60% 40% 60% 
Atlanta.. . $0. = $0. 245 Los Angeles, f.o.b.T *. tay? $0. 2225 
Baltimore... vy: 215 . 2375 Minneapolis. ...... .2125 
Birmingham. . sie acho Re . 245 DROUIN. 660065 00s ‘ ‘ee 22 
MNEs reds cs ons . 23 .25 New Orleans. . .195 .22 
Chicago. . . iy tate . 195* .22* OOS ROiwceacce 8553. 27753 
Cincinnati... ...... .22 . 245 Ng ~~ gage .215 .24 
TR ee 1885 =. 218 ee MN, nc e'xicna de 215 . 235 
Denver, f.o.b. .19 .2125 San Peandices. haute -1625 =. 1925 
Kansas City, Mo.. <aea5S §=6.. 4238 eee . 16 . 185 


squentitiee above 500 Ib. but leas than a ton. 


nti tSan Fernando Arsenal. tSpecial 
gelatin in case lots. 








Lumber 
Prices Are Per Thousand jousand Feet, Board Measure 


San Francisco—Dealers’ quotations on ro 
yards. For delivery to contractor at site of jo! 





h Douglas fir, No. | common, at 
, add $1.50 to $5 per M. ft.: 


10-16-18 and 20Ft. 22and 24 Ft, 
RE re eer emer $28.00 $29.00 
in akin uk Kaas eanckncwaee ones 28.00 29.00 
gui@and Ri kiswaeieesceenneeus Wes 28.00 29.00 
BPR ici isan aaGenconss ceiuennes 31.00 33.00 





Chicago— Dealers’ quotations, f.o.b., in carloads, No. | Common, rough, per M. 
ft.b.m. For delivery to job from stock, in truckloads, add $10 per M. ft.: 


20 Ft. and Under Up to 32 Ft. 

Long-Leaf Yellow Pine Douglas Fir 
NN 60d os ook oe $41.00 $42.00 
PRION COEUR... srocevnne 48.50 42.00 
RCE CREE: Sows 6 cctorcwee 58. 50 42.00 
Pw Ob FERUA csidvkeescis 70.50 43.00 











New York—Quotations per M. ft., 
timbers, No. 
erage limits: 


b.m., wholesale, for long-leaf, yellow-pine 
|! common, rough, in ‘quantities of 35,000 ft. or more, within light- 


20 Ft. and Under 22 and 24 Ft. 
DE ins 2.5 Coch euels $43.00@3$45.00 $44.00@$46.00 
SS ae 50.0 52.00 51.00 55.00 
DRED OG TOURS sow c0esccenve 57.00@ 59.00 58.00@ 60.00 
WET ON PONG ss san ncdeccese 65.00@ 67.00 66.00@ 68.00 





Other Cities— Dealers’ quotations, delivered, No. 1 Common, rough, per M. ft: 
8x8-In. x 20 * and Under 3x12 to 12x12-In. 


em- 20 Ft. and Under 
Pine* Firt lock Spruce Pine* Firt 
Ress dscses Gee uae ds ean Haein Wee eens 
Baltimore........ 36.00 $50.25 $54.00 $61.00 75.00 $50.25 
Birmingham..... . Mee cass Aik tea 60.00 as 
DOE cdii-cnedkxe 48.00 47.00 47.00 47.25 57.00 51.00 
Cincinnati........ 38.00 49.00 47.00 47.00 42.00 53.00 
Cleveland........ see meee. casae ~ seen 65.00 65.00 
eS aceae ee 65.00 62.50 57.50 en 65.00 52.50 
RO eidnce tk monies 57.00 57.00 55.00 pers 55@58 
| | Eee Cee OE Sug Reka 68. 50 51.50 
BRansne City, Me.. 42.00 FOF waves “cases 57.50 39.75 
Ra Ae. os teas ME owltae welen |. tLcaeeee 38.00 
Minneapolis. ..... .00 can SOUMe <aecs 58@60 53.25@54.75 
Montreal......... cre: (Saree fh ssde = ween 49.00 48.00 
New Orleans...... ee. SRG vcs 44. 67.00 63.00 
ng csiave 52.00 35.00 42.00 40.00 55.00 35.00 
St. Loule. .cccccee eGo”. 2e-O8.. ~ knaa'e ste 54.00 39.50 
Seattle.. a eae Puck E ES cubes DUE. Seuss . hatin oy oeeee 22.50 
1x10 In. x 16 Ft. and Under 2x10 In. x 16 Ft. 
em- T. & Gr. 
Pine* Firt lock Pine* Firt 
Se nr eer or Wiesee «geass “4% Ge eT 
PND. 5:64 Boise Soeeie'e 56.00 $45.00 $45.00 backae - Beem 
ee er eee 2) ok a> eee 43.00... 
Pi ncceecyosctcesuas 44.00 43.00 42.00 48.00 $47.75 
COOMA oon s tv caereeeee 35.00 40.00 33.00 35.00 48.00 
CE 56446 cae 0d ver 60.00 Se: aaet 65.00 58.00 
Oso vin vcdcndsdsceesss eae: axeaaw | Tene gales 
. . ciecdeie xed canes: & Eee # .00 i, ee 50.00 
TS Se eH 45.00 ae) Soe 47.50 45.00 
Kansas City, Mo.......... 50. 50 eee thas 44.75 36.75 
Ree NOR: 6 55 ss bted 00.4 40 oo “hs See 57.00 
Minneapolis. ............- 53.00 47.00 39.75¢ 51.00 46.00 
PME cgatuctnancaee< 56.00 48.00 40.00 85.00 70.00 
New Orleans............-- 43.00 ~~, eee 50.00 46.00 
Philadelphia.............. 55.00 36.50 36.00 52.00 36.50 
IE EN, von ecensenncsees 41.50 38.00 387.00 37.00 +400 
RPA AS OY ae ee. Seana a Peenee 22.00 
*Long-leaf yellow pine. tDouglasfir. {".o.b. 
nae science aol nteintnalpcipitpineaihiategtcnaibasiiicanitiensabiiapiddapinetamaismiaismaaase 
PILES—Dealers’ quotations per lineal foot, pine, with bark on, f.o.b., New York: 
Diameters Points Length Barge Rail 
a er errc ery t: 6in. 30 to 50 ft. $0. 14} $0.18 
12 in.—2 ft. from butt......... 6 in. 50 to 59 ft. e 233 
12 in. —2 ft. from butt......... 6 in, 60 to 69 ft. 21 .25 
14 in.—2 ft. from butt......... 6 in. 50 to 69 ft. . 25 4 
14 in.—2 ft. from butt......... 6 in. 70 to 79 ft. .27 3 
14 in.—2 ft. from butt......... Sin. 80 to 89 ft. - 41 





